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TABLE OF DIMENSIONS OF CHIMNEYS. 

On the basis of the head of outside air being equal to half iht height of 
ChimTieyf and the flties being riot much over six times the length of boiler. 
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When the area at top is given as in fifth and sixth columns, the 
dimension of the side of square in a square chimney can easily be 
found by taking the square root of the area, or side of square = VA^ 
and the diameter for a round chimney = \/T3L See p. 30 

^ •7864* -^ 
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PEEFACE. 

The following Chapters were commenced with the 
intention of adding them to the 5th Edition of my 
*' Treatise on Steam Boilers," in consequence of having 
had numerous enquiries respecting the proper size of 
chimney for boiler-work. The information is, however, 
likely to be more useM in its present form, hence the 
appearance of this little book. 

I had some diffidence in calling in question the 
correctness of the theory of draught adopted by 
Rankine, by Morin, and by Peclet in the 2nd Edition 
of his " Traits de la Chaleur," but after going to press 
I find that Peclet in the 3rd Edition of his work has 
altered his theory and adopted the same as I have 
arrived at 

ROBERT WILSON. 
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BOILER AND FACTORY CHIMNEYS. 



CHAPTER L 

CHIMNEY DRAUGHT. 



Boiler chimneys are used not only in order to 
obtain a sufficient flow of air to maintain a steady 
combustion, but also to discbarge the noxious gases of 
combustion at such a height above the ground that 
they shall not be considered a nuisance. 

It is well known that the pressure of a fluid is equal 
in all directions, £tnd is measured at any given point by 
the area, density, and height above that point of the 
column of liquid or gas which exerts the pressure. 

In fig. 1, let A 3=0 D represent the height of the 
atmosphere, and D F the height of a chimney. Then 
the pressure on the top of the column of air in the 
chimney is measured by G F, and the pressure on the 
bottom of the same column hj G F + FD. When the 
temperature and density of the column F D inside the 
chimney are the same as those of a column EB oi 
equal height and area outside, it is evident that the 
two columns AE -{• EB and GF + FD will be in 
equilibrio, and there will be no tendency to produce 
motion. Should, however, the column FD inside the 
chimney be of a higher temperature and consequently 
of less density than a column EB oi equal height and 
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BOILER AND FACTORY CHIMNEYS. 



area outside, the weight of the column AE + UB will 



Fig. 1. 




be greater than that 
of (7^ + J'D, whence 
the preponderating 
pressure Kt J K will 
force the inside column 
F D upwards. If the 
air, as it passes J K, 
becomes heated, and 
the diminished den- 
sity of the column in- 
side the chimney is 
maintained, the co- 
lumn will continue to 
be forced upwards by 
the unbalanced pres- 
sure outside. 

This is what takes place when a fire is lighted under 
a chimney, and the continuous current of cold air, that 
forces the heated and lighter air upwards, produces 
what is called the draught, which is the name given 
(wrongly) to the quantity of heated gas discharged by the 
chimney, whether expressed by weight or volume of the 
gases ; or the velocity of the current ; or by the pressure 
I'equired to produce that current. It is evident that 
the force of the draught will depend upon the diflfe- 
tence in the weight of the two columns AU + EB and 
CF + FD. Now as J. JF and CF, the height of the 
portions of the columns above the chimney, are equal, 
they balance each other, and may be left out of consi- 
deration for the present. 

Assuming the temperatui'e of the atmosphere to be 
62** — ^a fair average — ^then every additional degree of 
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CHIMNET DRAUGHT. 3 

heat imparted to the air would increase its bulk -^-^ 
or, by increasing its temperature by 523 degrees, its 
volume would be doubled, and its density consequently 
reduced by one-half. 

Let D = 00761, the density or weight of a cubic 
foot of the outside air at 62'' ; 
d = the density of the hot gas in the chim- 
' ney, assumed to be constant from the 

bridge to the chimney-top ; 
^ = the temperature of the hot gas in the 
chimney ; 
then the density d of the hot gas at any required tempe- 
rature t, can be found by the formula 



d = .0761 (-,^-^. 
\i6l + t / 



If we represent the weight of the heated column by 
D Hm^g.l, FH = E Q will represent the diflference 
in weight or pressure between the two columns FD 
BudFB. 

Let H = the height of the chimney ; 

P = the diflference in pressure between the two 
columns ; 
then P = HD - Hd = H (D - d). 

This unbalanced pressure P is the motive force 
which drives the hot-air up the chimney, and the height 
in feet of a column of the external air or "head" H^ m 
feet of cold air, to produce this pressure, acting by its 
own weight, is found by dividing P by the density of 
the external air, whence 

rr _ P H (D - d) 
^^ " 5 = -5— 

This head H, is represented graphically on fig. 1 by 
JS'5'=^G, as before. 

B 2 
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4 BOILER AND FACTORY CHIMNEYS. 

If we take, for example, a chimney 90 ft. high, in 
which the volume of the air is doubled in passing 
through the fire, we shall have D = 00761 and d = 
00380, whence 

The head is proportional to the height of (he chim- 
ney. 

When we know 

t = the temperature of the chimney gases above 

zero; 
T = the temperature of the atmosphere ; 
a =. the coeflBcient of expansion of air for one 
degree of the thermometer at zero=000217; 
we have 

H.-H(»5i)..(l=I,).t 

Taking f, = the temperature of the gases above that 
of the atmosphere at 62**, which makes T = 62^, we 
have the following simple rule 

H, =-A_H. 

* 523 + «i 

Suppose the temperature of the gas inside the 

chimney to be 500°, then 

t, = 600^- 62^ = 538°, and 

538 
Hj = -— - H = 0-574, or very nearly one half the 

height of the chimney. 

When the head is known, the theoretical mean velo- 
city per second with which the external air tends to 
enter the chimney can easily be calculated. Supposing 
the chimney were quite empty, and there were no loss 
by contraction at entrance, then, if a column of outside 
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air were allowed to descend into it by its own weight, 
the velocity which the column would acqi^ire by the 
time its top reached the entrance into the chimney 
would be that due to the height the column had fallen, 
which would be equal to the height of the chimney, and 
the velocity of the entering air would be = \/2 ff H = 
8 \/H, 2 g being twice the velocity produced by gravity 
in the first second of fall. 

But the chimney is never quite empty, and the 

height of the column to which the theoretical velocity, 

^v, in feet per second, of the entering cold air is due, 

becomes equal to the square root of the height of the 

head H , or the theoretical velocity of the cold air, — 



V If- at V 623 + <4 

Suppose the head of cold air H, = '5 HandH = 90, 

then t;=:8\/45 = 53-7. 

On passing through the fire the air is increased in 
volume in proportion to the increase of temperature, 
but not by the amount of the bulk of the gases it 
enters into combination with (see p. 19). The velocity, 
therefore, of the heated air will be much greater than 
that of the entering cold air. 

As the velocity of the gases is proportional to their 
volumes, we have for V, the theoretical velocity of the 
hot air in the chimney, 

Peclet, Rankine, and Morin have all taken the 
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6 BOILER AND FACTORY CHIMNEYS. 

head, in feet of hot gas, or A., = Hj - and make 

CL 

2 G H —T— • This is evidently an error, since 

a/ ~-- is not equal to - / -^—' The velocity of 

the hot gases is always dependent in the first place upon 
the velocity of the entering cold air, and consequently 
upon H| and not upon the head of hot gas h^. 

If Q = volume of gases discharged per second by 
the chimney ; 
A = area of chimney ; we have 

Q=.VA=AS,,yil^x5 = A8^/irx? 






461 -K 
623. 



From the foregoing it is evident that the theoretical 
velocity and volume of the hot gas discharged from the 
chimney are proportional to the square root of the 
height of the chimney ; to the square root of the heud 
or excess of "pressure of the outside air over that of the 
hot gas in the chimney; or to the square root of the 
increase of temperature of the hot gas. 
- An error made by some writers on this subject is in 

assuming that because V = - v the draught force 

d 

increases in proportion to the increase in velocity or 

inversely as the increase in density of the heated gases. 

But as the motive force, or force that produces the 

draught, is proportional to the height of the head» 

and the velocity due to this head is proportional 

to the square root of its height or to \7H,, and 
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as tills height is proportional to the ratio of the 
densities, or to — _^ we have the velocity propor- 
tionate to 4/ ~ and not to -. 

The actual velocity of the entering cold air and hot 
gases is reduced below the theoretical velocity by the 
resistance to their passage offered by the contracted 
areas through the fire-grate and layer of fuel, and over 
the bridge, by the bends and change of direction in 
the flues, by the change of shape and area of flues 
which cause eddies in the current, and by the friction 
against the sides of the flues and chimney. 

Let ^ express the relation of these various resis- 
tances to the velocity of the hot gases, then we shall have 

According to Peclet's researches the actual velocity 
is given approximately by the following formula. 

here ?=the whole length of chimney and flues, in feet ; 
y^=a co-efficient of friction which Peclet found to 

be 0012 for the passage of furnace gases over 

sooty surfaces ; 
d=diameter of round, or side of square flues ; 
G=a factor of resistance for the passage of air 

through the grate and the layer of fuel above 

it, which may be taken at 40 for ordinary 

Boiler furnaces. 
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8 BOILER AND FACTORY CHIMNEYS. 

N--number of bends at right angles to direction of 
current. 
Morin, who has wrongly, as we consider, assumed the 

— =— instead of 

-fT- X -T > gives the following method of investiga- 
ting the forms of resistance theoretically, the co-eflScients 
being our own : — It is evident that the moving force P, 
which tends to make the air enter the chimney is ex- 
pressed by 

P«(D-rf)AH 
A being the area of the chimney as before. If the 
mean velocity of the current in the chimney be V, the 
work developed per second by the motive pressure 

will be 

(D-d)AHV. 

The resistance of the sides to the movement of the 
gases will be represented by the expression 
rf s L jS V« 
9- 

S being the perimeter, or contour of the flues or 
chimney ; L, the length of the chimney and flues, being 
equal to H when vertical; j8, a co-efficient for any 
given kind of internal surface of flues and chimney. 

The work developed per second by this resistance 
will be 

c? s L js y» 

9- 

If M = — the mass of the gases, whose weight 

if 

W = (Z A V, the vis viva imparted to this mass by the 
difference of pressures or motive force P will be 
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Now this vis viva is usually diminished in at least 
six different modes : — 

1. By the contraction at the entrance of the ash-pit. 
Now, supposing this entrance to be equal in area to the 
flues, the loss of vis viva may be expressed by 

m being the co-efficient of contraction at entrance. 
This loss of rns viva may be neglected when the orifice 
of entrance is such that m differs very little from unity ; 
but this is seldom the case. The co-efficient m of con- 
traction is usually taken from 060 to 0*80. Taking it 
at 0*70, we have 



(i-')'-(:^ -)•=-• 



The total vis viva given to the gases in motion, 
and which consists of that maintained in the chimney 
and of that lost at the entrance, will be expressed by 



-(■^ {i-^)y 



2. If the area of the entrance orifice has a section 
different from and less than that of the flues or 
chimney, the loss of vis viva will be M (V— V)* 

= M Vf— p— , — l) , Y' being the velocity through 

the orifice whose area is A'. 

The termf — - — ^ ^jj may acquire a considerable 

value when all the air has to pass through the bars 
and bed of fuel and over the bridge. The area for the 
passage of air being frequently only -yV ^^^ ^^^ ^^ ^^^ 
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10 BOILER AND FACTORY CHIMNEYS. 

section A of the chimney (or less when a thick layer' of 
caking coal is used), in this case 
A 



m'A' 
and 



= 10 



(A-')'- 



81. 



When the area for the passage of air through tho 
fuel equals the space between the fire bars or com- 
monly J the section of chimney outlet, then 

A 



m' A' ^ 
and 

(^. -)•-•• 

This formula is, strictly speaking, only applicable where 
the density of the fluid does not change in its passage. 

3. A loss of via viva takes place at every elbow or 
bend. With a single flush-flued externally fired boiler 
there may be only a single elbow, namely at the 
bottom of the chimney ; but in tubular boilers set in 
the best manner and connected with a single chimney 
there are often as many as eight elbows. Taking this 
number, and expressing the loss at each bend by 

M [ — jj- — 1 j V • we have to repeat the term f 1 j 

eight times. Supposing m"=0*70, we have 

"(i^-'y-cf.-')'-'"- 

A similar loss occurs where two or more cuiTcnts 
meet us in. a split draught, uniting again in a single 
flue. 

4. Then' we hstve the loss of each enlargement of the^ 
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(A \* • 
1 — — j V . This nearly 

always occurs at the bridge, at the entrance of the flues 
into the chimney, and where a number of tubes deliver 
into a large space or flue. The greatest value this term 
can have is in the case where the area of the enlarged 
section is so large in proportion to that A of the small 

A 

flue, or tube, that we may regard — = 0. Then 



O-O'- 



1. 



A 

Supposing — = i then 



0-5)-- 



0-25. 



5. When the area Ai of the exit orifice of the 
chimney is less than the area A, the velocity will be 
V, instead of V making the co-efficient of contraction 
Wi the volume of the gases discharged will be 
m,A, V, =AV, 

whence V, =-A.— V. 
m, A, 

when m^ A, is less than Aj the velocity V will be 

greater than V, which will give a greater steadiness of 

draught but diminish the volume discharged per second. 

Taking the velocity of exit orifice to that of mean 

3 
velocity as 3 to 2, we have V, = -V = 1*5 V, 

whence ( j— I =2*25. 



\mi A,/ 



In tapered boiler chimneys the area A is usually 
taken as that of the outlet, and in such cases the via 
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12 BOILER AND FACTORY CHIMNEYS. 

viva becomes M V,' instead of M V*, and is not the 
average velocity of the draught in the chimney. 

6. The resistance arising from the friction of the air 
or gases over the sooty surface of the flues and chimney 

will be represented by — j-^ as already given. 

In a circular or square chimney we have -r- = fk 

this term then becomes 

SLiS 

The value of the co-efficient j3 depends upon the 
number and shape of tubes, flues and passages through 
which the gases flow, and is given by Peclet as 001 2 
for sooty surfaces. 

The proportion -^^ varies very much, taking it at 100 



VX OV i.COJ|;/^V/l/lVVi-i-J> VMJ.\J WV^AXU 


D 




8 X 100 X -012= 


:9-6. 




8 X 30 X -012 = 


2-880. 




Collecting these terms we have :— 




Ist tenn (l- 1 )' 


1-85 


1-G5. 


2"^ " (»'A'-;) = 


1 


81 


8rd „ (^,-iyx8 = 


1-48 


1-43. 


4th ,. (X - ly = 


•25 


•25. 


-- " i^r - 


2-25 


2-25. 


««l, 2 S L IS 

6tli ,» ^ =■ 


2-88 


9-64. 



9-71 96-47. 

When all these causes of loss of vis viva, or motive 



Digitized by VjOOQIC 



CHIMNEY DRAUGHT. 13 

force, are present in the same draught the principle of 
vis viva applied to this circulation will give us the 
following relation : — 

M,;,«(i,,)V.H(-^-)"'.»(^,-.)v 

In this general equation, the mass of air which passes 
each section in one second is the same, and in the ex- 
pression of its value 

whence 

9 A. 
Also according to the notation already employed 

dividing both sides of the general equation by 
^ 2SLig ) 



M-f'AV 



we have the following. 




A\» ^ 28Lg 
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or 



2 MiziT)Ji 
^ 1 + aT 



Substituting for the denominator in this equation the 
values found for each term we have for the first 

and for the second value, 

From the results of observation and experience it 
may be safely considered that the velocity as a rule 
lies between those given by using the two co-efficients 
01 and 0*3. For ordinary practice, where there are 
not many very small tubes or very restricted passages 
over the bridge and elsewhere, and where the fire is not 
very thick and solid the co-efficient 03 may be used. 
Then 

In practice with a strong draught a/ — - — differs 

very slightly from unity and may be left out, whence 
we have 
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In tising the correct formula V \J — ^ ^ ^ "^ 

we should have found that for the conditions of 
density, &c., usually found with boiler chimneys that 

/ ~ ^ *^ is usually about 1*4 where / — -^ =1, 

■Ml T\ 

whence we should have V = 17 f\J ^^ ' X -^ . 

Where the length of the horizontal flues is great com- 
pared with that of the chimney and their diameter 
small, the velocity will be somewhat diminished. 
With respect to the expression 

d VI + aT/ 

Morin states that Peclet, in his "Traits de la 
Chaleur," 8rd ed., (p. 37, vol. i.,) has admitted 

d, 1 + a « 

an error which in many cases may materially alter the 
results, since the temperature T of the atmosphere 
scarcely ever varies more in this country than from 10** 
to 80^ making the denominator 1 + aT, vary from 
102 to 116, whilst the other denominator, 1 + a^, 
would vary from 1*2 to 2*3, and lead to very material 
mistakes. This, however, does not apply practically to 
boiler chimney draughts. 

In the above mode of investigating the motive force 
of the draught it would have been more correct to have 
taken the ms viva of the cold air entering the ash-pit 
and fire-bars at the velocity due to its density, and to 
have made allowance for the change in the density as 
the air passed through the fire. It may be here re- 



Digitized by VjOOQIC 



16 BOILER AND FACTORY CHIMNEYS. 

marked that theoretical and scientific refinements are 
unnecessary and often worse than useless in seeking to 
determine the actual velocity of the draught of any 
given chimney, when the circumstances and conditions 
are so complex and uncertain in actual practice that no 
theoretical formulae can be expected to give results even 
approximately correct under all circumstances and con- 
ditions of working, which are continually varying. It 
is needless to seek to determine the exact pressures oi 
densities at the top and bottom of the chimney in order 
to anive at the average pressure and density at a given 
barometrical pressure when this pressure varies from 
day to day. The direction of the wind has a very 
decided effect upon the draught; when it blows 
strongly into the ash-pit and furnace it may greatly 
increase, and when it blows from the ash-pit it may 
greatly lessen, the motive force of the preponderating 
column of cold air. Then the shape of the chimney 
top, hygrometric condition of the atmosphere, presence 
of blow-holes or leakages in brickwork, angle or incli- 
nation to each other of bends at converging flues and 
points of uniting of split draughts, partial choking up 
of air passages and flues by clinkers, soot, and flue dirt, 
change in the quality of fuel, and many other uncertain 
circumstances likely to influence the force of the 
draught, are more important than smoothness of brick- 
work and any accurate determination of mean tempe- 
ratures and densities. It is, however, well to know 
that uncertain conditions do exist, in order that we may 
know pretty nearly how far we may be guided by any 
rules we may find or establish for our own use. 

In examining the general equation (pp. 7 and 13) we 
gather from the numerator with certainty :— 
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Igt. That the velocity of the air and gases is pro- 
portionate to the square root of the height of the 
chimney, so that by doubling the height the theoretical 
velocity is increased only in. the proportion of \/T to 
\J% or as 1 to r4, and in peeking to increase the 
draught by altering the height of the chimney we must 
quadniple the height in order to double the force of 
the draught, assuming that the area remains the same 
and that the additional height causes no more friction, 
which is, however, not the case, as the increase of 
height increases the value of the last terms in the 
denominator, in the equation in p. 7. In practice there 
is a limit to the height for the best draught, beyond 
which the additional height increases the resistance 
due to the increased velocity and friction more rapidly 
than the flow of cold air. For chimneys not over 3' 6" 
diam. at top this maximum height appeal's to be about 
300ft. 

2nd. That the velocity of the flow of cold air is 

proportionate to the square root of the ratio ■■ . 

On examining this expression we find that the draught 
does not increase so quickly as the square root of the 
difference in temperature between the hot gases and 
the outside air, and that very little is gained theoreti- 
cally by increasing the temperature of the gases in the 
chimney, when the ratio of the densities of the outside 
aii: and the hot gas are as 2 to 1. By raising the tem- 
perature from 600° to 1200'' we should theoretically 
only increase the draught force in the proportiou of '71 
to '86, and in practice it wbuld be still less. 

On the other hand, when we place an economiser in 
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the flue and seek to reduce the temperature of the 
escaping gases from say 650"* to 350^ we should diminish 
the velocity of the draught only in the proportion of 
\/'75to \/'6l7or as 1 is to OS. 

3rd. From the denominator we gather that the velo- 
city is inversely proportionate to the square root of a 
denominator in which at least six uncertain elements 
may combine to make its value <equal to from 9 to 100, 
and, as the co-eflScient of reduction depends in each case 
upon given conditions, the particular values should be 
introduced into the denominator. 

Tlie loss from these causes may be obviated 

a, by facilitating the entrance of the air into the 
ash-pit and through the fire-bars and body of 
fuel, which may be done by making the dimen- 
sions of the passages as large as practicable, 
and making their shape as favourable as possible 
for the passage of air. 

b, by avoiding as much as possible contractions, 
elbows, sudden bends, and alterations in the 
dii'ection of the flow of air. Where contrac- 
tions necessarily occur, there should be no cor- 
ners left, but the contraction should be ap- 
proached gradually by tapering the flue. 

0, by avoiding as much as possible all enlarge- 
ments, and especially sudden enlargements, in 
the flues, which cause eddies in the current of 
gases. Here again the flue should be tapered. 

d, by making the surface of the masonry as smooth 
as possible. 

e, by having no holes in the brickwork for the 
cold air to enter. Defects in the brickwork be- 
tween two parts of a flue, by allowing the hot 
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gases to make a shorter circuit to the chimney, 
will improve the draught at a sacrifice of 
economy, as the defective brickwork beneath 
the boiler practically reduces the extent of 
heating surface. 

In estimating the volume of the gases of combustion, 
we can take the volume of the mixed carbonic acid, 
nitrogen, and unbumt oxygen, in the chimney, as equal 
to the original volume of air, and the density is in- 
creased simply in the ratio of the sum of the weights 
of the air and of the carbon taken up, to the weight of 
air. The volume of the mixed steam, nitrogen, and 
unbumt oxygen, is greater than the original volume of 
air by an amount equal to the quantity of oxygen that 
has combined with hydrogen, but the quantity of 
hydrogen in ordinary fuel bears so small a proportion 
to the total weight of fuel that it is not worth con- 
sidering, and the volume of the gases in the chimney 
may be taken as equal to the volume of air at the 
given temperature. 

Then the variation of density produced by the de- 
viation of pressure from the mean atmospheric pressure 
may Tdo disregarded. 

The volume of the gas at 62' and at one atmosphere 
may be taken as being sufficiently near for all practical 
purposes at 13 cubic feet for each lb. of air supplied to 
the furnace. 

It has been shown in the author's "Treatise on 
Steam Boilers," p. 254, that a larger quantity of air 
than the theoretical amount for combustion passes the 
furnace, and the following are approximately the quan- 
tities of air required under different circumstances. 

o2 
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Vol. of air at 62« 
perlb. offaeL 

12 lbs. per lb. of fuel = 158 

18 : „ „ =236 

21 „ „ = 275 

24 „ „ = $06 

The voltme Q at any other temperature, t, may be 
found by the formula. 



Q = Qx 



(461 + t ) 
523 



Qi being the volume fit 62 

Supply of Air in lbs. peb lb. 
I 12 I 18 I 21 



OP Fuel. 

I 24 

Temperature. Volume of gases per lb. of ftel in cubic feet 

82* 148 222 259 297 

62* 158 236 276 816 

75* 162 242 282 824 

98° 169 252 294 838 

212* 204 804 855 408 

800* 230 843 400 460 

400* 260 388 452 520 

500* 290 438 505 680 

600* 820 480 558 640 

700* 350 524 610 700 

800* 880 670 663 760 

1200* 500 748 871 1002 

2000* 742 1109> 1292 1485 

2500* 894 1336 1556 1789 

8000* 1044 1569 1818 2089 

4000* 1346 2011 2343 2692 

Let W = the weight in lb. of fuel burnt per second. 

Q, = volume at 62° of air supplied per lb. of 
fuel (see table). 

A = sectional area of chimney in squai'e feet. 

Then V the velocity per second of the current in 

the chimney will be 

Y-, WQ (461-2 + t) 



W = 



A X 523 
V A X 6 23 



Q(461 + 0' 

From this the weight of fuel per hour that can be 
burnt in the furnace can be calculated when we have 
found the velocity, V, by formula 
y = 2-4VH" 
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' The density, d!/of the cuiTent in lb. per cubic feet 
is approximately 

that is. ftom 0-079(5gf?lj-) to 0-082 (-m.^). 

The head, Hj expressed in f?et, o^ a column of the 
outside air, may be converted wto Pi, an equiv^ent 
pressure in lbs. per square foot thus — 
Pi = H^D = Hi X -0761, 
the temperature of the atmosphere being taken at 62° 

The unit of head most commonly employed is an 
inch of water, when syphon water gauges graduated 
into inches and decimals are used to measure the dif- 
ference of pressure within and without the shaft. As 
a cubic foot of water at 62° weighs 62*356 lbs., a 
column of water one inch high must exert a pressure 
of 5-2 lbs. per square foot of surface, whence we have 

JL = 0192 for a multiplier, and Head in inches of 

water = 0192 Pi = H^ 

Ho = 0-192 Hi X -0761 

and 

TT «. Head in inches of water » 
^ -192 X -0761 ' 

from which formula we can calculate the height of 

chimney to give any required head, expressed in inches 

of water, when the temperature inside and outside 

XT 

are known i — ^Since (jj 4) H = — — i— we have 



323 x<^ 



„_ Head in inches of water ^ 523 X i^. 
^ -192 X *0761 ti 
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Suppose we want a ehimney sufficiently high to give 

a head of } inch of water, with the temperature inside 

at 523° above the temperature of the atmosphere we 

have then 

H = '^ . X 1 =103 feet 

•192 X -0761 _t^ 

623 X fi 

In the expression in Morin's formula for V the 
velocity of the air which passes up the chimney, it is 
obvious that this quantity increases indefinitely with 
the temperature T in th^ chimney, and it might appear 
that any increase in the temperature of the hot air 
would be attended with advantage for increasing the 
draught. It is not, however, the volume of air, or gases 
discharged by the chimney that it is desirable to in- 
crease, but rather that of the air passing through the 
grate. Now if we call this volume of the outside air 
Q, , and its density D, the weight of air passing through 
the bars being equal to the weight of that discharged 
by the chimney, less the amount due to the weight of 
fuel burnt we have the relation 

whence 

^^ D 1 + at ^ m + t ^ 

Consequently Morin's formula for the volume Q at the 
temperature t would take the form 



Q,=Ja^2GH^-^Z_T^.95 



= A^2GH(461+T)^-9. 



^-T 



(461 + «)« 

It is evident from this last form that whilst the 
weight of air to be discharged increases inversely as the 
temperature, the draught-force increases as the square 
root of the temperature, hence the weight of air Qj at the 
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temperature T has a maximum value corresponding to 
a certain temperature t of the gas which is discharged 
from the chimney, and which should not be exceeded 
This is found from the factor 



'7'- 



-T 
(461 +«)• 

which expression attains a maximum when 

461 +2T 



t = 



•9 



Therefore according to this theory of draught of 
Morin the best chimney draught takes place when 
the absolute temperature of the hot gas in the chimney 
is to that of the external air as S^ to 1 approximately, 
or when the head in hot gas A = H ; that is, when the 
density of the hot gas is about one-half that of the ex- 
ternal air. When the external temperature T = 62"* 
we have for the temperature within the chimney 

461x124 ..^ 
^— =6o0. 

Although this result would be modified by taking 
into account the resistance to the flow of the gases in 
the long flue between a boiler furnace and the chimney, 
yet according to this theory, the temperature within 
any chimney to ensure the best draught should not 
much exceed 600°, and this limit is completely inde- 
pendent of any disparity in area of flues and chimney, 
and it is somewhat remarkable that the mean tem- 
perature of good boiler chimneys agrees pretty closely 
with this maximum temperature. 

The proper allowance of air for a good chimney 
draught being about 211bs, per lb. of fuel, the volume at 
62° is about 276 cubic feet per lb, of fuel, and the 
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volume of the hot gas at 600"* about 558 cubic feet pet 
ib. of fuel, or 27 cubic feet per lb. of the hot gas itself. 

With respect to the head and temperature of the hot 
gas for the most eflfective- draught, Eankine arrives at 
a similar result to the above as follows : — the velocity 
of the gas in the chimney is proportional to >/7i, and 
therefore to \/0Wr461 + ^-(461 + T.)y" The density of 

that gas is proportional to -— — • . 

The weight discharged per second is proportional to 
velocity x density, and, therefore, to 

— — ~}^-T-i — ^^^. — — — - ; which expression becomes 
461 + c 

a maximum, when 

461 + t= ^li)^-±J) = 2i (461 + T) ; 
•96 

therefore the best chimney-draught takes place when 
the absolute temperature of the gas in the chimney is 
to that of the external air as 25 to 12, 

Morin, in his "Iltude ^ur la Ventilation," tre£|,ts the 
hot air in the chimney as not having passed through 
thd fire-bars, which is correct for some modes of venti- 
lation, but not for boiler chimney-draught. He conse- 
quently gets the result equivalent to ^ = 461 + 2 T, 
and remarks that P^clet, in the second edition of his 
Treatise, undertook an investigation for the tempera- 
lure Corresponding to the maximum of the volume of 
air drawn in by the chimney, and he arrived at the 
result just given, but the formulae, which in the third 
edition of the same work are substituted for those in 
the second, being inaccurate, led him to suppress the 
investigation and its consequences, of which there is no 
longer question, in the third edition. 
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In what appeai-s.to be the correct theory of draught, 
where V = ^2Gh(^^^) x ^^, there is no 

such theoretical maximum, temperature for the best 
draught, as above found by Rankine and Morin, since 
the velocity and volunre of the flow of air increase con- 
tinually with the increase of temperature t According 
to the above expression, based on this theory, as the 

temperature increases, ' -tn^J approaches nearer and 

hearer to unity, and if we take the temperature t = 200 
to i ssooj we shall have the velocity of the cold air 
Varying in the ratio of '44 to 1, or as 1 to 2*3. As we 
have abeady seen at p. 17, when the density of the 
hot gas is about half that of the density of the outside 
air, or about 600°, the velocity has '71 of the theoretical 
maximum. In practice, however, as the velocity and 
volume of the gases discharged increase with the rise of 
temperature, the resistance due to friction increases 
very rapidly also, and there is a maximum efficiency of 
draught which is not given by the formula. For boiler 
furnaces there is no practical gain in the draught, but a 
igreat waste of fuel by increasing the temperature of the 
escaping gases much beyond 600°. 
' In formula (p. 20) we had 

^, VA X 528 
Q (461 + 0* 

whence 

A - WQ(461 -f t) 
V"523 ' 

taking the temperature of the discharged gases as 600® 
and 21 lbs. of air, per lbs. of fuel burnt ^ ^^.11,^ *^ 
becomes 558, and 
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j^ _ W X 558 

W is here the weight of coal burnt per second, but 
taking w as the weight burnt per hour, we have 

. __ «> X 0'07. 






0-07 

___/ w X 0'07V 
^-(— A ) 

from which we have the column in the table for the area 
of a chimney to bum a given quantity of coal when the 
height is given in feet. The area in feet here is taken 
as that for the top opening of the chimney, and a coni- 
cal or pyramidal chimney may be treated as though it 
were cylindrical or parallel. This agrees very nearly 
with the formulsB commonly given for land chimneys, 
and answers very well for a single boiler chimney, 
giving about 2J square feet for a Lancashire boiler 
consuming 10 tons of coal per week of 60 hours with a 
shaft 90 feet high. 

Ninety feet is a very common height for boiler 
chimneys in large towns, being the minimum height 
allowed by many Town Improvement Acts, as iu 
Manchester, Leeds, and other towns. 

When, however, a number of boilers have only one 
chimney in common, the area does not require to be so 
large as the sum of several chimneys used for single 
boilers, since the friction becomes reduced, and the 
draught is greatly steadied when several boilers are fired 
successively, and a higher temperature is maintained. 

The flues should be made larger than the area of the 
chimney, as they become contracted when soot and flue 
dirt gathers. 
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A common rule arrived at from experience is to make 
tbe flues and area of the chimney top equal to from Jth 
to ,yh the area of firegrate without taking into account 
the height of the chimney. Another useful rule is to 
allow from 2 to 3 square feet for each boiler, having 
about 30 square feet of firegrate, the former allowance 
answering for chimneys over 150 feet high, which dis- 
charge the gases from several furnaces working together, 
and the latter for chimneys under 150 feet high, with 
not over six furnaces. There are many tall chinmeys — 
over 200 feet — ^answering well with only from 1 J feet 
to If feet square of top opening for every 30 square 
feet of firegrate where more than half-a-dozen boilers 
are working together with one chimney in common. It 
may be taken for granted that ordinary chimneys can- 
not be too high for obtaining a good draught. 

It is usually considered that the larger the area of 
the chimney the better the draught, but this is not 
always the case with lofty chimneys where the gases 
can cool down too rapidly in a chimney of large section, 
and it has been found in several instances that when 
chimneys are very large for the number of boilers they 
serve, or for the quantity of coal burnt, as when a 
chimney is built to serve for future additions to the 
boiler power, the draught is improved by the better 
maintenance of temperature as additional boilers are set 
to work. When the area of the chimney is much larger 
than the aggregate area of the flues debouching into it, 
the diminution of friction and the expansion of the hot 
gases, into a large area are favourable for the improve- 
ment of the draught. But the velocity of the ascent of 
the heated gases may be very much diminished, and in 
extreme cases, where the ascending current does not 
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fill the chimney, so to speak, downward currents of air 
will be produced, especially with the wind in certain 
directions, to the impairment of the draught. 
' The effect of this may be seen in the lazy ascent of 
femoke from such chimneys, which are usually blackened 
at the top, and for some distance downwards. In a 
strong wind the smoke may be seen clinging to the 
leeward side of the chimney. 

On the other hand, if the section be too small iq 
proportion to the aggregate section of flues and fire- 
grate, the loss of force will be considerable, and can 
only be slightly increased by increasing the tempera- 
ture of the escaping gases, which, as a rule, will be 
adverse to economical fuel consumption. 

In practice it is found that with a lower pressure 
than half an inch of water it is diflScult to keep a good 
fire without continual stu-ring, which is very wasteful, 
and produces smoke. 

There can bo no doubt that in still weather the 
Jieight of the column of hot gas exceeds that of the 
^jhimney when the current of gases ascends beyond the 
summit, and with certain winds, when the shape of 
chimney top is favourable, the cuiTent of air will tend 
in many cases to increase the draught beyond that 
measured by the height of chimney. On the other 
hand, the shape of chimney-top may be such that the 
draft may be diminished in high winds, unless the wind 
blows direct into the ash-pit. 

It is also known by experience that with certain 
states of the atmosphere, although the water-gauge may 
show a good draught, the fires da not bum briskly, in 
spite of the quantity of air with which they are supplied. 
-The air appears to be comparatively dea(j[ when it blows. 
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especially in the summer, and when it has prevailed 
from the south. It is not easy to account for this. 
The direction of the wind is not always a guide, nor 
indeed can it be expected to be, since it blows in whirls, 
and may be a south wind in one part of the island and 
a north wind in another part ; yet it is certainly not a 
characteristic north wind that is found to affect the fires 
adversely. 

The temperature of the escaping gases is usually 
ascertained by attaching small pieces of the following 
metals about V long and J inch square to a wire, and 
introducing them at any desired point in the flues or 
chimney, the time required to melt them being noted. 
The melting point of zinc is 700° Fahr. ; of lead, 630° ; 
bismuth, 493°; and of tin, 426°. When introduced 
into the flue behind the damper of Cornish and Lanca- 
shire, boilers of moderate draught, it has been found 
that tin melts almost immediately, bismuth in about a 
minute ; lead melts after a short time when the fire^ 
are clear, but zinc does not melt under any circum- 
stances. It may therefore be assumed that 600°, or 
about the melting point of lead, is the average tempe- 
rature of the escaping gases when the boilers are at 
work. This shows that the loss of heat is very consi-^ 
derable, and it may be approximately calculated as 
follows : — Taking the quantity of air used as about 
21 lbs. per lb. of fuel, we have (see p. 253 of "Treatise") 
the weight of the products of combustion of 1 lb. of coal 
multiplied by the specific heat of the mixed gases 
= 3*053, and the remaining 9 lbs. of air multiplied by 
its specific heat '238 = 2142. Adding these two pro- 
ducts together, we have 5195, and multiplying 293°, or 
the elevation of the temperature of the gases above the 
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boiler at 60 lbs. pressure, we have 15320 units of heat, 
equivalent to 1*5 lbs. of -water evaporated per lb. of 
fuel, or taking the total heat of combustion at 2750° 
the loss is equal to 10 per cent, compared with the 
result that would be obtained if the hot gases escaped 
at the temperature of the boiler. 

In the table facing the title-page the sizes of chimneys 
and flues required for various consumptions of fuel and 
sizes of boilers are given. In the second column we have 
the number of lbs. of coal per hour for the consumption 
of which a chimney of given height and area is suitable. 
Suppose, we have two boilers, each having 35 sq. ft. of 
grate area, burning 12 lbs. of coal per sq. foot of grate 
per hour, equal to 840 lbs. of coal per hour, then, by 
column 2 a chimney 90 feet high should have the 
area at .smallest part about 840 -4- 135 = 6 sq. feet, 
that is, about 2 ft. 6 in. square, or 2 ft. 9 in. diam. In 
columns 4, 5, 6 and 7 the horse-power of diflferent areas 
of chimney, and the areas for diflferent horse-powers are 
given. The somewhat meaningless term, horse-power, 
as usually applied to chimneys, is here reluctantly 
adopted in deference to the practice which still appears 
likely to survive a long time in this country, of esti- 
mating the capability of boilers by their horse-power. 
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STABILITr OF CHIMNEYS, 

When the proper height and size of chimney have 
been decided upon to ensure a sufficient draught 
for the furnace, and also to satisfy the sanitary require- 
ments of the case, the designing with respect to orna- 
mentation, beauty of outline, and haimonising with 
surrounding buildings, belongs to the architect rather 
than to the engineer; but the design, so far as the 
stability of the structure is concerned, still lies within 
the engineer's province. The- principles of stability 
have been laid down by Professor Eankine, who, up to 
the time of his death, was regarded as the first 
authority on this subject. 

In estimating the safety and stability of a tall 
chimney shaft, the strains to be considered are— 1st, 
the pressure exerted by the weight of the masonry or 
brickwork; and 2nd, the lateral pressure of the wind. 

In order to resist the former strain, the best form of 
structure is that which gives an equal pressure per 
square unit of area in every section or "bed-joint." 
Taking, for simplicity, a solid cylinder, the weight 
evidently increases from the top downwards. This 
increase of weight must therefore be provided for by 
an increase in the sectional area as we descend. But 
this very increase of area augments the rapidity of 
growth of the mass as we descend, and the sectional 
area below must be further increased in consequence. 
For a structure whose centre of figure is the same as 
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its centre of pressure, tliis law of increase may be 
deduced with the aid of the diflferential calculus as 
follows : — 

Let W = weight of top layer of chimney, 
A = area of top section, 
h = coeflScient of safety (for brick say 10 tons 

per square foot), 
c = weight of cubic foot of brickwork, 
a = any given section at distance h from the 

top, 
e = basis of natural logs = 2'71828 ; 

W 

then W = AAj or*A=— =, which ^ves us the first 

sectional area from the top to resist crushing. Any 
other section can be found by the formula 

a = Ael^ 

or log a = log A + '4343 -f^. 
k 

This formula applies also to hollow cylinders or cones 
having a straight batter inside. 

It is evident from this formula that the outline of 
th0 structure will be a logarithmic line, practically 
straight at the top, and increasing in concavity as it 
approaches the bottom, giving what is called a "hollow 
batter." For ordinary chimneys 100 ft high the amount 
of concavity required is not worth considering. For 
tall shafts, 300 ft. high and over, it is sometimes used. 
There is, however, this great advantage in using a 
straight batter instead of the theoretically correct hollow 
batter; viz., the accuracy of the construction can be 
detected at any stage at a glance of the eye without 
the aid of instruments. Yet it must be conceded that 
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the hollow batter is much more shapely, and may be 
worth the extra expense of building. 

In Ja chimney made of blocks of stone or brick sepa- 
rated by plain joints, where there is no lateral pressure, 
the conditions of stability are — 1st, that no joint shall 
be inclined to the horizon at a greater angle than that- 
of repose, which in this case may be taken at 36 J° ; 
and 2nd, that in any given bed-joint the centre of 
downward pressure, or point which is vertically below 
the centre of gravity of the superincumbent mass, shall 
not depart from the centre of figure of the joint more 
than a certain distance, which for round chimneys may 
be taken at ^ the diameter of the joint, and for square 
chimneys } the length of the joint. 

In order to be able to calculate the strains caused by 
the lateral pressure of the wind, we must first consider 
the manner in which the chimney will fail by this 
pressure. 

If the joints between the blocks of the material 
composing the structure had any tenacity ^uch as the 
riveted or bolted joints of wrought or cast-iron, or of 
brick or stone held together by wrought-iron cramps, 
or by cement of a strength equal to that of the material 
it joins, the structure should be considered as one piece, 
and its strength determined by an investigation based 
on the theory of the strength of materials. But chim- 
neys are usually made of brick or stone, the blocks of 
which, laid in mortar, touch each other at their joints, 
which are flat surfaces, held together by pressure and 
friction, but not by tension, so long as the mortar is 
fresh, and on this basis the stability ought to be con- 
sidered. Even a year after mixture, the strength of 
good iQortar is only about 50 lbs. per square inch, and 
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a large proportion of failures of chimneys have occurred 
before the mortar has had time to set, which shows 
that the strength of the mortar should never be taken 
into account -in designing a new chimney ; but for old 
chimneys the strength of the mortar may also be con- 
sidered, and taken at 8000 lbs. per square foot when not 
less than eighteen months old. In cases where chimneys 
have been sawn to restore them to the perpendicular, 
and the joints have not been properly remade with 
mortar or cement, the weight of the chimney can alone 
be depended upon for its stability. 

In designing a new chimney, we may then disregard 
the tenacity of the mortar, and consider the chimney 
as being simply set upon its foundation and held down 
only by its own weight, upon which alone it is depend- 
ent for its stability. The moment of stability for a new 
chimney at any point is evidently half the diameter of 
the bed-joint, B,, at this point, x the weight, W, of the 

B 

chimney atove this joint, or W X -. 

For an old chimney, if we make the solid area in 
square feet at the joint = B,, we have the moment of 

stability = (W + B, x 8000) -. 

A 

The lateral pressure of the wind may be assumed to 
act horizontally, and to be of uniform intensity at all 
heights above the ground. The greatest intensity in 
this country, against a flat surface directly opposed to 
it, used to be taken by Rankine at 55 lbs. per square 
foot, but in 1868 the pressure of the wind at Liver- 
pool was registered at nearly 80 lbs. per square foot, the 
highest ever known in this country. For new chimneys 
the pressure of the wind may still be taken at 55 lbs. 
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The inclination of the surfaces due to the batter or slope 
of the chimney is usually not sufficient to be taken into 
account in estimating the pressure of the wind against it«' 
A circular chimney may be considered as cylindrical 
in plan^ and the total effect of the pressure against the 
side of a cylinder may be taken as being equal to one- 
half the total pressure against its diametral plan^ or 
against the side of a square chimney of equal diameter, 
"which for the strongest 
winds gives us 40 lbs. per 
square foot This result 
is arrived at thus: Let 
A'B=p, the force of the 
wind (in fig. 2) in a direc- 
tion parallel to the diame- 
ter, X Y, of the chimney. 
Besolving A B into its 
component parts at right 
angles, and with one of 
them, B D, as a normal to the curve at the point B, we 
have B X) as the measure of force exerting pressure 
towards the centre of the chimney, and B D = p sin 
£ A B D. We have now to resolve this force again to get 
the component as measuring the effective pressure in a 
direction parallel with that of the wind, whence we 
have jp sin* Z. ABD. Taking a number of points 
affected by the wind, the mean sine of the arcs will be 
about '75, The square of '75 = '56, whence the mean 
effective pressure on the semicircumference = p '56. 




If the pressure on a square chimney be taken 
that on an Hexagonal chimney n^iy be taken 
,♦ Octagonal „ „ 

„ Circular „ „ 



-c : 1- 
= 0*75 
= 0-65 " 
c 0-5 ' 
B 2 
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Let S = the area in square feet of the vertical section 
through the middle of the portion of the chimney above 
the base or joint B C (fig. 3), then for a square chimney 
the total pressure? against the side=:p S,and for a round 

The resultant of this 



S 
and octagonal chimney P =jp-. 



pressure may be considered to act in a horizontal line 



Fig. 3. 



.1 K 








^ ill 


c 



through O, the centre of gra« 
vity of the vertical diametral 
section. This centre of gra- 
vity may be found thus : let 
AB C D in fig. 4 represent the 
vertical section of a chimney or 
division of a chimney. Draw 
the diagonals B C and A D. 
On C B mark off C E = O B, 
and bisect A D in F. Join 
E F, then the point where 
EF cuts the centre line of 
the figure is the centre of 
gravity. Let H = the height 
of this centre O above the 
joint B C in fig. 3, then the 
moment of pressure is HP 
= H^^S for a square chim- 

and H P :^ H ^^ 



ney, 



2 



moTwen* of stability^* 



for a round or octagonal 
chimney, and to this mo- 
ment of pressure " the least 
of the portion of the chim- 



ney above the joint or base B C should be equal 
A balance of moments will exist when HP = W-. in 
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Fi/. 4. 



the case of a new chimney, or H P = (W + B , X 8000) ? 

for an old chimney. To ensure stability, it is evident 
the moment of stability must exceed the overturning 
moment. In practice a factor of safety of 2 is suffi- 

cient to use, whence we have H P X 2= W-, or 
(W + B, X8000)?. 

A 

It is advisable to describe these forces graphically, as 
in fig. 3. Draw the vertical line O G L 
through the centre of gravity G of the 
chimney, or of the division above the joint 
in question, as may be required. Let O 
be the centre of pressure against the side. 
Set off O K equal to P and O L = W. 
Complete the parallelogram, and join O R 
then when the line O R crosses the base 
or joint B C at a distance of Jof B C from 
the centre O L, the chimney is suflSciently 
stable to prevent overturning. 

It may be considered that the lines of 
resistance in a square and circular shaft 
of the same height are very nearly iden- c" 
tical in shape and position when the ; 

diameter and sides of the square are 
respectively equal. This is in consequence of the round 
chimney, although containing less material, being sub- 
ject to less pressure. 

The manner in which a chimney yields to the 
pressure of the wind is, however, by the opening or 
cracking of one of the bed joints at the windward side, 
without completely overturning. This opening gradu- 






er 
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ally extends, in a more or less regular zig-zag course 
diagonally downwards towards the lee side. The 
complete diestruction eventually takes place, either 
by the shifting of the upper portion past its support 
below, or by the crushing of the brick-work at the lee 
side by the top great pressure concentrated there, or 
in many cases, from both causes acting together, and 
in all cases the upper portion of the chimney falls to 
pieces inside and out, filling the interior of the portion 
left standing. 

The resistance to the horizontal shifting of a bed 
joint, is due to the friction of the horizontal faces of 
the blocks of stone or brick, abd is called " frictional 
tenacity," whose amount at any given joint is the pro- 
duct of the vertical load on the joint into the coeflfi- 
cient of friction, which for ma^sonry and brick-work 
with damp mortar, is about 0*74. 

The tendency of the wind pressure being to open 
the bed joint at the windward side, and to crush the 
material at the leeward side, or to overturn the struc- 
ture above the joint in a plane parallel with the 
direction of the wind, it is evident that the centre of 
resistance of the structure will be moved towards the 
lee side. 

It has been found by experience necessary to limit 
this deviation of the centre of resistance from the centre 
of figure, so that the maximum intensity of pressure 
at the leeward edge shall not exceed twice the mean 
intensity. Denoting by g the ratio which the distance 

,Qf tl\is deviation bears to tlie diametejr of the joint y, 

. we have 

for round chimneys ? = J the dia. of the joint. 

' ;.' for square ,» j = jt „ 
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The moment of sftability of a chimney at any given 
bed joint is the product of the weight of the structure, 
or of the weight of the structure plus the tenacity of 
the mortar as the case may be, above that joint into 
the horizontal distance qj. If the axis of the chimney 
be vei-tical, as in fig. 3, the limiting distance q j, for 
the centre of pressure will be the same in all directions. 
But most chimneys are found to have their axes not 
quite vertical, and the least Fig. 5. 

moment of stability is evi- 
dently that which resists the 
pressure in that direction to- 
wards which the axis of the 
chimney leans. In estimating 
the stability of existing chim- 
neys this must be taken into ; 
account* In figure 5 let G 
be the centre of gravity of 
the structure above the joint 
A B = J, and let E be a point 
in the joint vertically below it, 
.and let q' j = the distance of 
the point E from the middle 
of the joint j, then the least 
moment of stability is denoted 
by W X E F= (q — q') Vfj, F being the limiting position 
of thecentre of resistance of the joint, all dimensions being 
in feet, and p being taken at 55 lbs. for new chimneys. 
Then for round chimneys. 

and for sqaare chimneys 




ApS = (l - 9')W/. 
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From these equations the following are deduced for 
practice. Let t =;= mean thickness of brickwork above 
the joint B C,w = the weight of 1 cubic foot of brick- 
work = 112 lbs. as a rule, d = mean outside diameter 
of chimney, then we have approximately-^ 

For round chimneys, W = 3*14 tc«. (^ T ) S. 
For square chimneys, W = 4 wt, ( ^\ S. 

substituting these values in the equations just given, 
we have tl 
useful : — 

For round chimneys, H|) = (1*57 - 6'2Sq')wi, t^^^\j. 
For square chimneys, 'H.p= f— - 4q'\ wt, (^-^^jj. 

When we require to know the mean thickness of 
brickwork for a new chimney, the form and dimensions 
being given, we have the following tentative formulae, 

the results being multiplied by -^ for the actual 

thickness, wheni t is so found. 

t = — -^—r for round chimneys. 
1'67 wj 

TX „ 

i = — i- for square chimneys. 

The outside diameter of the chimney at the ground 
line should not, as a rule, be less than Voth the height. 
The batter varies from 1 in 60 to 1 in 10 : 1 in 24 is 
very common. 

A chimney shaft is made up of a series of steps or 
courses, one above the other. Each step is of uni- 
form thickness, but as we ascend, each succeeding step 
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18 thiDner than that which it rests upon, so that the 
bed joints between the steps, where the thickness 
chancres, have less stability than the intermediate bed 
joints, and it is only these former to which it is 
necessary to apply the formulae in determining the 
strength and stability of the structure. 

The height of the different steps of uniform thick- 
ness varies greatly according to the judgment and 
practice of the architect or builder, and the custom in 
different districts. 

If we take the safe load that can be borne by good 
brickwork, at 20,000 lbs. per square* foot, and the 
weight of brickwork with little mortar at the joints at 
115 lbs. per cubic foot, we have 20,000 -*- 115 = 170, 
approximately, as the extreme height in feet, we should 
make any single division, or length, of uniform thick- 
ness« This length is very seldom approached even in 
the tallest shafts, as the brickwork has also to bear 
the weight due to force of wind acting against the 
opposite side of chimney, in addition to the chimney 
itself. The steps, or courses, should not exceed 90 feet 
in height, except in cases where the chimney shaft is 
inside a tower which protects it from the wind* In 
chimneys from 90 to 120 ft. high, the lengths vary 
from 17 to 25 ft., the top height being 1 brick thick ; 
in chimneys from 130 to 150 ft., the lengths are from 
25 to 35 ft.; in chimneys from 150 to 200 ft. the 
lengths are from 35 to 50 fi. the top length being 1^ 
brick thick, and in very tall chimneys, that is, from 
200 to 300 ft., and over, the lengths vary from 50 to 
90 ft., the thickness of top length being Ij^ bricks. 

* As the crashing strength of ordinary brickwork is much less than 
90 tons to the square foot, the strength of the bricks used in very high 
structures should be ascertained by experiment. 
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The binding of tho masonry * is often increased by 
laying at intervals boop-irons, tarred and sanded, in 
the bed joints, the ends being turned down into the 
side joints. The length of the hoop-iron in each joint, 
should be twice the circumference of the chinmey at 
that part. 

Forge chimneys are often strengthened by strong 
bands of wrought iron, placed at intervals outside ; but 
these are not necessary for boiler chimneya Some- 
times strong hoops about S" X i" are built in at 
intervals of 12 to 18 feet, to prevent cracks, but unless 
the chimney is provided with a very efl&cient light- 
ning conductor, these masses of iron are apt to proye 
dangerous during a thunder-storm. 

It is usual, and expedient, to protect the inside of 
the chimney with a lining of fire brick. For forge and 
ironworks' chimneys, where the gases escape at a 
very high temperature, the lining should be carried 
all the height. If care be taken to heat the chimney 
gradually for the first time of working, and subse- 
quently, when it has been allowed to become cold, it 
is not necessary to have an air space l>etween the fire- 
brick lining and the shaft proper. In this case the 
lining may be included in the thickness of brickwork 
necessary for the strength and stability of the shaft. 
The firebrick lining may then be bonded into the other 
brickwork in the ordinary way, the thickness of the 
lining being J brick in the upper portion, and 1 brick 
in the lower portion, and should be laid in fire clay, and 
not in mortar like the other brickwork. 

* The bond usually adopted is 1 course of headers to 4 of stretchers. 
In circular chimneys a nnifomi bond for the outside course of Inickwork 
is sometimes recklessly adopted* 
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la boiler chitnneyi^ it is, howevor, ujinecessaij to 
carry the lining all the way to the top. In small 
chimneys, under 100 feet higji, it may be carried one- 
third, or one-half the way up, and in chimneys of great 
height, the lining need not be carried higher than 
from, 50 to 80 feet, according to the height of the 
chimney shaft 

An arrangement often used, is to carry the lining up 
parallel, that is, without taper, and to let the outside 
shaft meet it at a very acute angle. This leaves an air 
space between the lining and the main body of the 
«haffc, which should be provided with air holes, com- 
municating with the external atmosphere, but carefully 
sealed from, communication with the inside. This 
caution is necessary, because when > the gases that 
pass through the flues have access to the air space 
round the lining, there is always a risk of damage 
being done by the explosion of inflammable mixtures 
of gas and air that may collect* It l<^, therefore, 
advisable, when an air space is provided, not to allow 
any communication between it and the inside flue* 
consequently the plan of leaving the air space open to 
flue at top, SQ often done, cannot be recommended. 

It is, however, perhaps, best to dispense with the 
air space altogether, i^ the diflerence between the 
temperature of the portions of the chimney above and 
below the top of the air space, renders the masonry 
liable to fracture at this part, and many chimneys may 
be found sp fractured without the actual cause being 
suspected. , 

In erecting a chimney, care should be taken that the 
building is not proceeded with too rapidly. It ia 
^metimes restricted to a rate not exoejedipg 6 feet a 
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day in height. It is advisahle to build chimneys when 
the work can be most steadily proceeded with. When 
the structure is built up too rapidly, and the mortar 
has not time to set, a gale of wind is liable to press 
the chimney over to one side, where it stays — the 
compressible nature of the mortar offering little or no 
resistance. Consequently, the less mortar used the 
better. Cement, owing to its crumbling when ex- 
posed to a high temperature, cannot be recommended 
except for the top of the chimney, where it may, how- 
ever, be usefully employed* Grouting should, as a rule, 
not be attempted. 

In order to gain admission into flues and chim- 
neys, many engineers and architects make doors 
in the sides or crown of the horizontal flues leading 
to the chimney. A much better plan, however, is to 
make an arched opening at the bottom of the chimney, 
or in the pedestal, at one side of, or opposite the flue 
entrance. This opening can be readily built lip air 
tight. Such a provision in the chimney may be re- 
quired for introducing a fire of wood and shavings, to 
cause the boiler fire to draw on first lighting up, after 
the flues have been allowed to become cold and damp, 
especially when they descend to the chimney. This 
opening would be of service when it is advisable to 
make experiments on the draught, which are too often 
overlooked, but which may be of great service in de- 
tecting a falling off in the draught, and lead to the 
detection of air leakages, and other defects that may 
operate strongly against the economical or efficient 
working of the boilers. 

With respect to the best position for the dampei-s for 
regulating the draught, apart from all consideration of 
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ecoDomy and eflSciency, it is most convenient to have 
them at the end of the external flues of the boilers, or 
between the boiler and the chimney. The dampers are 
therefore generally so placed, but this is the least 
advantageous position for preserving the temperature 
in the flues and chimney, and the energy of the draught, 
which w^ould be best preserved at meal-times and over 
night, by placing the damper on the top of the chimney. 
Here, however, it would not keep the flues under the 
boiler so warm as when placed in its usual position 
behind the boiler, and the effect would be felt in 
lighting up on Monday mornings. 

Dampers at the ashpit might be used with some 
advantage in maintaining the temperature of the boiler 
flues. 

The depth and area of the foundation will depend 
very much upon the nature of the ground upon which 
the chimney is built. In many cases where chimneys 
are built on the banks of a river, and other places where 
the upper strata are of alluvial clays, soft silts and 
made ground, it is necessary to go to a depth of 25 or 
30 feet, or even more, to reach a good stiff clay, hard 
sand or rock. This depth below the surface is exca- 
vated and filled in with concrete in various ways, or 
piled, according to the practice of the locality, or judg- 
ment of the engineer, so as to economise material with- 
out risking unequal settling of the structure, which 
cannot be too carefully guarded against, as it has often 
led to the failure of the chimney. 



Digitized by VjOOQIC 



CHAPTER III. 

DESCRIPTIONS OF CHIMNEYS. 

The following account of some of the largest brick 
and stone qhimneys that have been built may be of 
interest. The highest chimney is at Mr, Townshend's 
Works, Port Dundas, Glasgow; and it is, with the 
exception of the spire at Strasburg, the Great Pyramid, 
and the spire of St. Stephen's at Vienna, the loftiest 
building in the world. It is circular in section, and 
rises to a height of 454 feet from the ground. The 
foundations are laid 14 feet below the surface on a bed 
of stiff clay, mixed with pelbbles, and consist first of six 
coui'ses of hard brick on edge, covering a circular area 
of 47 feet in diameter, diminished by outward "scarce- 
ments " to a diameter of 44 ft. Over this solid sub- 
stratum the foundation proper consists of twenty-six 
courses of brick also on edge, diminished by scarcements 
on both sides from 21' 9" to 8' 6" thick. At the sur- 
face the outside diameter is 32 ft., with walls 5' 3" 
thick (6^ bricks). There is an inside lining of firebrick 
carried up 50 feet, with an air space round it. At the 
cope the outside diameter is 12" 8', with 14 inch walls, 
the total height of the building being 468 feet. The 
thickness diminishes by half a brick every step. There 
are six steps ; the first of 40 ft., then four of 80 ft., the top 
step being 94 ft. The outside batter is straight from 
bottom to top. The point of least stability is at top of 
second step from the ground. 
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In Glasgow there is also the celebrated chimney at 
the works of Messrs. Tennant and Co., Sfc. RoUox. 
From the base of foundation to the top of chimney it 
measures 455 J feet. The section above ground consists 
of five steps,— 54, 60, 96, 140 and 85 ft. in height. 
Commencing from the ground the thickness of wall at 
ground is four bricks ; and diminishing half a brick at 
each step, being two bricks thick at top. The outside 
diameter at ground level is 40 feet, and at summit 
13' 6". The point of least stability is at top of third 
step. The foundation is 50 feet square, and 20 feet 
deep. The inner chimney is a cylinder 16 feet diam., 
and 260 ft. high. It is not connected with the outer 
one, but nearly touches it at the top. The weight of 
the chimney is estimated to be about 7,000 tons. 

In Halifax, at Messrs. Crossley's, Dean Clough Mills, 
there is a large octagonal chimney of stone. Its height 
when built was 381 feet, but some of the top was 
removed on account of the immense weight at the 
foundation. The width at the bottom is 30 ft. Nearly 
10,000 tons of brick and stone were used in the erection, 
being considerably more than the weight of Messrs. 
Townshend's chimney in Glasgow. 

The tall brick chimney at the Edinburgh Gas Works 
is 341J feet from the bottom of the foundation. The 
shaft is circular, 264 feet high, and built in steps of 35, 
40, 48, 68 and 83 ft., commenring from the base, which 
is 3J bricks thick, the highest being 1 J bricks. The 
inside diameter of shaft is 20 ft. at base, and 11' 4" at 
top. The foundation and pedestal, which are square, 
are of stone, 77J ft. high. The cost was nearly £5,000, 

At Huddersfield there is a tall circular chimney at 
Messrs, Brooks-s Fireclay Works. It measures from 
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the foundation 321 ft., and rises 306 ft. clear above the 
ground. The base at the foundation is 36 ft. squai-e. 
At the ground line it is 31 ft. and at the summit 
11 ft. diameter. The flue is 14 ft. diam. at the bottom 
and 9 ft. at the top. 

In Bradford, at Messrs. Mitchell Bros.' factory, there 
IS an octagonal stone chimney, that rises 300 feet above 
the ground. The foundations consist of two courses of 
concrete 22 ft. and 21 ft. square by 12 inches thick 
each, resting upon the rock. It measures 20 ft. across 
at the foundation and 9 ft. at the summit. 

At the West Cumberland Haematite Iron Works, 
there is a circular brick chimney, designed by Prof.. 
Rankine, 251 feet above the ground, with 17 ft. foun- 
dation below. Inside diameter of basement is 18 ft. 
10 iu. Inside diameter of the four circular archways 
for flues, 7 ft. 6 in. Outside diameter at top of cone, 
15 ft. 3 in., and 1 J brick thick ; outside diam. at 2 ft. 
above bottom, 25 ft. 7 in.; outside diam. of square 
basement, 30 ft. x 30 ft. ; outside dimensions of foun- 
dation course, 31 ft. 6 in. ; outside dimensions of con- 
crete, 34 ft. 6 in. sq. There are three steps, the two 
uppermost being 80 ft. each, whilst the bottom one is 
88 ft. high. At summit the thickness is 1 J brick; at 
bottom of lowest step, 2 ft. above the ground, 2 J bricks, 
increasing by courses four bricks in order to spread the 
pressure. The cost was £1,560. 

The well known chimney of the Shell Foundry at 
Woolwich Arsenal is 223 ft. 9 in. above the ground, 
with 16 ft. of brickwork below, making 239 ft. 9 in. 
above the bed of concrete. The base above the ground 
is 20 ft. square, with plinth and cornice, 27 ft. high, on 
which the octagonal shaft is erected. It is 16 ft. 9 in* 
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diam. at base, and 6 ft. 6 in. at top. The walls are 
2 ft. 7i in. thick at bottom of shaft, and are reduced by 
steps of 37J ft. 4 J in., the top step of 26 ft. being 9 in. 
thick. The uppermost 9 ft. is bell-mouthed, and built 
in cement. The Portland stone cap weighs about 
17 tons. 

Perhaps the tallest square chimney in this country is 
that at the Camperdown Linen Works, near Dundee. 
This chimney, or rather tower, rises 282 feet from the 
ground. It is somewhat in the Italian style, and is 
built of variegated brick. At the summit of the tower, 
which is 230 ft. high, constructed in panels, there is 
a balcony, above which the shaft is octagonal. The 
thickness of the walls at the ground is 5 ft., at the bal- 
cony 2 ft. 6 in., and at the top 18 inches. This tower is 
quite distinct from the chimney proper, which is circular 
in form, 14 ft. 6 in. diam. at base, and 13 ft. 3 in. at top. 
Its thickness is 18 in. from ground to first panel ; 14 in, 
from this to the balcony, and 9 in. from balcony to 
summit The tower is 24 ft. 6 in. sq. at the ground, and 
20 ft. sq. at the balcony, above which it tapers gradually 
to the summit. The weight is about 5,000 tons, and 
the cost is said to have been about iS6,000. 

At Messrs. Lister's, Manningham Mills, Bradford,, 
there is a lofty square chimney, 249 ft. high, with 
panelled sides, and circular top. The inside of the 
square at ground is 10 ft., gradually increasing to 11 ft. 

At Connah's Quay, Chester, there is another lofty 
square chimney, 245 feet high from the ground. The 
size inside is 17 ft. 6 in. at base, and 7 ft. at top. Its 
cost is said to have been but little over £2,000. 

Besides the circular, octagonal, and square forms 
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generally used, there are a few peculiar shapes some- 
times met with. 

With a view to get a parallel flue from bottom to top 
without using an inside shaft, the walls of a square 
chimney may be carried up in one thickness about 
150 ft. high, and 14 inches thick. In order to obtain 
stability two buttresses are run up at each side, tapering 
to nothing at the summit. There is a chimney of this 
kind at the South Metropolitan Gas Works. 

Some chimneys have been built, having a section 
like an eight-pointed star, the inside being octagonal or 
circular, with or without inside lining, or air space. 
^ Iron chimneys are seldom used except for small boilers, 
and are usually of small dimensions, and made circular. 
A few, however, have been erected within the last ten 
years of considerable dimensions. There are two at the 
Creusot Works in France. One is 197 ft. high, 4 ft. 3 in. 
dia. at top, and 10 ft. at bottom. It is constructed with 
a hollow batter, and is firmly bolted to masonry work 
just clear of the ground. It was riveted together 
horizontally, and lifted into its place with a crane. 
The thickness of the plates is -jV in. at top, and -^ in. 
at bottom. Its weight is 28 tons. 

There is a still larger chimney at Creusot, of which a 
description will be found in "Engineering,'' vol. xiii. 
It is 279 feet high, 7 ft. 6J in. dia. at the top, 22 ft. 11 J in. 
at the bottom, and weighs 80 tons. It is built also 
with a hollow batter, and is held by bolts and a strong 
angle-iron ring, to a mass of masonry weighing about 
300 tons. Its cost was about iGl,600. 

The experience in such chimneys is not yet sufficient 
to enable us to judge with any degree of certainty of 
their durability. It is, however, certain that with some 
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kinds of fuel, in spite of careful painting and partial 
lining with brickwork, their destruction will be very 
rapid, and the adoption of iron chimneys can only be 
recommended where the cost of brick and stone precludes 
their adoption. 

A brick or stone chimney, substantially built, and 
with a fair margin of stability, will last many gene- 
rations, whilst an iron chimney of moderate thickness 
cannot be depended upon, in many cases, to last more 
than forty or fifty years. 

THE SHAPE OF CHIMNEY TOPS. 

Although the position and surroundings of the fur- 
naces, with respect to the direction of the wind, have a 
very decided influence upon the draught, and may out- 
weigh any small advantage that one chimney top may 
have over another, yet it must be admitted that the 
shape of the top has a perceptible influence in promoting 
or retarding the draught when a strong wind is blowing. 

Some chimneys, which are not excessively wide, have 
a better draught in all high winds, which may be ac- 
counted for by the arrangement of the boiler-house, its 
surroundings producing a greater pressure of air at the 
furnaces when a gale is blowing. In some arrange- 
ments a gale from a certain quarter may have an 
exhausting action, tending to draw the air from the 
furnaces, whilst a gale from the opposite quarter tends 
to increase the pressure at the furnaces, and so improves 
the draught. 

With a plain or "blufif" top, a strong wind may act 
partially as a damper, as may sometimes be seen by the 
action it has upon the column of smoke as it issues 

E 2 
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from the chimney. The wind not only flattens the 
escaping cohimn, but it also tends to produce down- 
ward eddies, especially in very large chimneys. There 
is often evidence of the downward eddies on the. outside 
in the blackened appearance of the masonry on the lee 
side of the chimney. But as the wind, striking against 
a bluff top tends to rise vertically in the first place, and 
clear the windward side of the chimney at a short dis- 
tance above it, this shape is decidedly better than that 
of soibe of the tops so often seen, which are concave at 
the rim and convex at the orifice, and appear to be 
designed to guide the wind right into the chimney and 
check the draught. A better shape for an open top is 
concave towards the orifice, so as to give the wind an 
upward direction, whereby the tendency will be rather 
to promote than check the draught. 

When there is both an inner and outer shaft, the 
design for deflecting the current of air upwards can be 
cai'ried out to the gi'eatest advantage. The top of the 
inner shaft should be stopped off a few feet below that 
of the outside shaft and surmounted by a concave 
deflecting cap, from which the currents of air admitted 
through suitable openings in the outer shaft are deflected 
upwards and not only prevent any downward eddying, 
but tend to induce an exhausting action in the inner 
shaft, and consequently to promote the draught. At 
the same time the top of the outside chimney should be 
surmounted with a concave deflecting cap. 

It appears strange that in the endless variety of 
designs for chimney caps, in the case of a single shaft, 
advantage has never or very seldom been taken of the 
opportunity to make the cap hollow, and in such a 
maimer as to cause an induced current upwards on the 
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same principle as that just mentioned for a double 



Some very shapely chimney caps are made concave 
below and convex above ; were they made concave both 
above and below they would have the best form for 
splitting the current of wind, and so prevent it from 
interfering with the draught. 

Covered tops of a pyramidal shape, having vertical, 
tapered openings at the comers, have been used with 
decided advantage. By this arrangement the wind can 
blow into only one or at most two of the openings at 
once, leaving the others free to discharge fully* The 
sum of the areas of the openings should in this case be 
considered as the size of the orifice of the chimney. 
When practicable, the openings should be so arranged 
that when the wind is blowing from the chimney to the 
furnaces, it does not tend to blow down any of the 
openings, or, in other words, one side of the top should 
face the furnaces when these are behind the chimney. 

The cost of chimneys varies within very wide limits. 
A few years ago chimneys up to 90 feet high could be 
built in the Midland Counties in a certain style for £1 
per foot, but a more usual cost is from £2 to £2 10s. 
per foot, for chimneys up to 100 feet high. As much 
as £22 a foot has been paid for some of the ornamental 
tall towers with inside sha.fts. 
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CHAPTER IV. 

CHIMNEYS— LIGHTNING CONDUCTOBS. 

Theke are many engineers at the present time who 
argue that lightning conductors are useless, or even 
worse than useless ; hence the number of tall chimneys 
seen unprovided with lightning rods in various parts of 
the country. 

The destructive effects of lightning are much more 
frequent and ruinous than is generally supposed. 
Whilst some twenty cases could be quoted where 
lightning has fallen on unprotected powder magazines, 
and caused their explosion, killing thousands of people, 
and laying whole towns in ruins, it may be questioned 
whether a single case can be cited of a powder maga- 
zine being struck, that was properly protected by a 
lightning conductor. 

The causes of the widespread disbelief in conductors as 
a means of preserving chimneys and other lofty buildings 
against the destructive action of lightning, are : — 

1. The opinion commonly held, and often where we 
should least expect to find it, viz., that metallic bodies, 
especially when pointed, attract lightning, and are 
therefore dangerous. This opinion is probably due to 
the fact that during thunderstorms luminous points 
have often been seen on spires, vanes, ship's masts, and 
other elevated metallic bodies. The glowing appear- 
ance here spoken of is imattended by any heating 
effects, and is harmless. 
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This phenomenon, like some other effects of atmo- 
spherio electricity, is due to the highly charged elec- 
trical condition of the clouds and atmosphere, and it is 
at once concluded that these bodies have a superior 
attractive force for electricity over all others. Now 
metallic bodies, whether pointed or not, have no more 
power of attracting or drawing the lightning to them 
than non-metallic bodies, and it is the confusing of the 
apparent with the actual attractive force, or erroneously 
concluding that metals are good attracters because they 
are good conductors, that has brought about the misun- 
derstanding on this point. Now in no case can it be said 
that the conductor attracts the lightning in the active 
and adverse sense which is here implied, and in which this 
term is often used. On the other hand, the conductor 
acts, especially when its top is pointed, in preventing 
the prominence to which it is applied from becoming 
highly electrified hy induction, and in so much actually 
prevents the structure from attracting the cloud that 
electrifies it. On an electrified cloud passing over a 
pointed conductor, the opposite and induced electricity 
of the earth is discharged from the point of the con- 
ductor, and the cloud and air are often thereby neu- 
tralised without producing lightning at all But when 
a discharge does take place the duty of the conductor 
is entirely passive : by oflfering a line of comparatively 
small resistance, it determines the direction of the dis- 
charge, which is not, however, in the first place brought 
about by the presence of the conductor, or, what more 
often happens, the presence of the uninsulated pointed 
conductor, by its peculiar property, prepares the resist- 
ing air in such a manner that the current of electricity 
is discharged quietly and without violence or a flash of 
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lightning. Should, however, the electrified clouds be 
driven to the erection by the winds in such masses that 
the opposite kind of electricity does not stream away 
from the point of the conductor in sufficient quantities 
to prevent a spark from passing, the spark, or flash of 
lightning, will pass from the cloud to the conductor in 
preference to any neighbouring point, since the electric 
density will be greater here, and the resistance least. 
Hence the duty of the conductor may be considered as 
being entirely passive, as, by offering a line of compa- 
ratively small resistance, it determines the direction of 
the discharge when it becomes inevitable, although it 
is not brought about by the presence of the conductor 
in the first place, but by the action of the clouds and a 
large area of ground. To use an oft repeated simile, 
the conductor no more attracts the lightning than a 
water-spout, on the side of a house, attracts the rain 
from the clouds which it leads to the drain in the 
ground. 

The fact that so many well-known buildings, which 
were repeatedly struck by lightning before being fur- 
nished with rods, have escaped being struck after the 
lightning rods were applied, would appear to be con- 
clusive evidence of the passive character of the pointed 
conductor with respect to the discharge, and that its 
presence averts a violent explosion by rapidly neutral- 
ising the electrical condition of the atmosphere. 

The luminous appearance, accompanied by a whiz- 
zing noise, sometimes observed when a very dense dis- 
charge is received by the conductor, is of a perfectly 
harmless character, and is probably of the same nature 
as the " glow " discharge, so well known to those who 
have made and witnessed electrical experiments. 
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2. The disbelief in the efficacy of lightning conduc- 
tors is sometimes due to the carelessly expressed opi- 
nions of many writers on electricity, to the effect that 
thoroughly efficient lightning conductors might dis- 
charge the electricity gradually and harmlessly into 
the ground, but would be a poor protection to the 
building in the event of its being struck by a flash. 
Now, in answer to this, there are many cases on record 
of ships and buildings having been struck by lightning. 
Those provided with efficient conductors have borne the 
shock unharmed, whilst those unprotected have suf- 
fered severely. Perhaps the most convincing evidence 
of the efficiency of good lightning conductors is that 
adduced by Sir W. S. Harris from the journals of H. 
M. ships. In 1861, he writes, " We had between the 
years 1810 and 1815, that is, within about five years, 
no less than 40 sail of the line, 20 frigates and 
12 sloops and corvettes, placed hors de combat by 
lightning. In 250 such cases, 100 seamen were killed 
and 250, at least, severely hurt. In the merchant 
navy, within a comparatively small number of years, 
no less than 34 ships, most of them large vessels, with 
valuable cargoes, have been totally destroyed, being 
either burnt or sunk, to say nothing of a host of vessels 
partially destroyed or severely damaged. Damage to 
H. M.'s ships by lightning has happily ceased (since 
effective conductors were applied) ; it is now not known 
in the British navy." Damage to ships by lightning 
seldom occurs now, as most ships are fitted with wire 
ropes, which act as lightning conductors. 

3. A more reasonable objection, at first sight, to the 
use of conductors, is that many buildings have been 
damaged in spite of the presence of lightning rods. 
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and wben it is assumed that a conductor acts by at- 
tracting the lightning, which would not take place but 
for the conductor's presence, the doubt at once arises 
whether the amount of security afforded by the rod' 
really outweighs the danger provoked by its supposed 
active influence in attracting and bringing down a large 
flash of lightning. In all cases, where the matter has 
been properly investigated, it has been found that the 
conductors have been ignorantly and wrongly applied. 
Either the continuity of the conductor between its ter- 
mination and the earth has been broken by the pre- 
sence of rust at the joints, or by the iron connections 
under ground rusting away; by the rod itself being 
broken; or by the too common careless or ignorant 
mode of not bringing the end of the conductor properly 
to earth. It is the opinion of many that if the rod is 
merely buried a foot or two in the ground it is all that 
is required. We shall presently see this is by no 
means sufficient 

4. There is an opinion widely spread, and due in a 
great measure to the use of the terms " thunderbolt " 
and " electric fluid," by many writers on electricity, that 
a small rod of copper, from i inch to 1 inch diameter, 
is totally inadequate to carry off such a large quantity 
of "fluid " sufficiently rapidly and safely as is supposed 
to exist when a large flash of lightning is observed. 

6. Many persons point to buildings, such as the dome 
of St. Paul's cathedral, as not being provided with any 
external special conductor, yet which have escaped 
being struck in very severe storms. In most of these 
cases, by the arrangement of the materials of which it 
is constructed, the building itself is a firat-rate con- 
ductor, in some cases for a certain height only and in 
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others from the summit to the ground. St. Paul's is 
now fitted with copper rope conductors. 

In applying a lightning conductor to a chimney or 
other similar structure, the principles to be kept in 
view are — 

1. To use the best available material ; that is, which 
acts best as a conductor of electricity, and resists cor- 
rosion. This material is copper. 

2. To provide an adequate sectional area to lead 
the electricity harmlessly away. This is best arrived 
at by experience. Harris, in 1861, after citing a num- 
ber of cases of temfic tropical thunderstorms, con- 
cludes that a copper rod | in. diameter, pr an equal 
quantity of copper under any other form, would resist 
the heating effect of any discharge of lightning which 
has yet come within the experience of mankind. 
Faraday considered a J in. copper rod sufficient, but 
of course approved of using ^ or f in. rods when the 
expense was not too great. 

3. It should be made in such a manner as to run 
the least risk of having its continuity interrupted in 
the event of its being fractured. With this object in 
view, rope is better than rods, since it can be made in 
the first place in one continuous length, whereby the 
risk of badly formed joints is avoided ; it can be readily 
coiled and carried to its destination without being 
cut ; and, in the event of being roughly used, the break- 
age of one or more strands does not destroy the effi- 
ciency of the remainder. When joints are used they 
should be formed by screwing the ends right and left- 
handed, and bringing them in close contact by a screwed 
copper socket of ample strength. 

The conductor should be supported or suspended in 
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such a manner £ts not to risk its fracture by settlement of 
the structure or disturbance of one or more of its sup- 
ports or guides. 

4. The upper extremity should project above the top 
of the chimney to a distance, say, equal to the diameter 
of the chimney top, and should terminate in a brush of 
three or four points arranged round the central ter- 
minal, and curved to project therefrom at an angle of 
about 45^ 

5. As a rule the rod should be placed inside the 
structure in the case of a monument, where it is less 
liable to be damaged, and is in a better general posi- 
tion for protecting the building, besides being out of 
sight. But for a chimney the rod should always be 
outside, as the gases from some coals are liable to cor- 
rode copper and iron rapidly wherever they come in 
contact with these metals, especially in the presence 
of moisture. 

6. To prevent lateral discharge the conductor should 
be in communication with all hoops or pieces of metal 
round the chimney, and the use of all insulated pieces 
of metal, especially arranged parallel to the conductor, 
should be avoided. 

7. The rod should terminate in the ground in two or 
more branches, which should be earned into a well, and 
terminate in a large copper plate, or be connected with 
a water drain (made of metal, and not fireclay), or pump, 
water or gas pipes, or any other good conducting chan- 
nel Where this is not practicable, the several branches 
should be carried into earth that is permanently moist, 
and end in a cast-iron case filled with coke, or cinders ; 
or have a large copper plate terminal ; or where no 
moist earth exists permanently the branches under- 
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ground should have plenty of length, say 30 feet or more, 
according to the nature of the ground and size of rod. 
If no earth-plate is used, the wires of the copper rope 
should be unstranded and spread out. 

When placed outside the chimney the rod may be 
brought down in contact with the stone or brick -work, 
and no insulating means are required. A flash ot 
lightning has suflBcient intensity to break through 
miles of air in some cases, hence an attempt at insu- 
lation a few inches or even feet in length can have no 
practical effect in preventing it from striking the brick- 
work in case the rod should prove insufficient to carry 
it safely away. 

The earth terminal of the rod — unlike the rod itself 
— should expose as much surface to the soil as possible, 
because this surface is the measure of the section of solid 
earth employed to carry off the discharge. Many autho- 
rities have advocated the use of a ball instead of a point 
at the top of the rod, the former being considered best 
for attracting the lightning from the building; a point 
is, however, far better for drawing off the electricity, 
as it does so quietly, and without sparks, and would 
commence its neutralising effect long before a ball 
would act, and by so doing might be the means of pre- 
venting a violent discharge altogether. In considering 
the advantages claimed for the ball top, it must not be 
forgotten that in comparison with the vast area of most 
electrified thunder clouds, the largest ball, the use of 
which could be contemplated, must be, after all, a mere 
point. Although many cases of fusion of copper points 
are recorded, this material should be still used in pre- 
ference to iron for the points of conductors, although 
iron has a higher point of fusion. 
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All combinations of copper and iron in contact should 
be avoided, especially when the smaller part of the 
combination is of iron, to avoid the rapid destruction 
of the iron by galvanic action, which is but too likely 
to occur; for instance, iron nails, spikes, staples, &c., 
should not be brought in contact with the copper rod 
to support it. 

Notwithstanding that water or gas pipes of iron, placed 
a few feet from a conductor where it reaches the gix)und, 
have been broken by the lightning springing to them 
from the conductor, it yet appears to b^ the safest plan 
to connect the conductor with such pipes. In some 
cases the breakage has been doubtless due to explosion 
of the steam farmed by the intense heat of the light- 
ning current on meeting with the comparatively greater 
resistance of the gi'ound between the conductor and the 
pipes. Where there is no resistance oflfered to the 
passage of the current no heat or violent effect will 
ensue. 

In a previous paragraph we have spoken of the im- 
portance of terminating the rod in " good earth." Upon 
this depends the value of the lightning rod. Most of 
the accidents which have taken place — where conduc- 
tors have been on the building — can be accounted for 
by insufficient earth connection. A lightning rod when 
fixed should be tested by a galvanometer, and the 
" earth " should be tested at least once a year. 

A very portable galvanometer for testing lightning 
conductors has recently been introduced by Mr, 
Richard Anderson, M.S.T.E., F.O.S., of 101, Leadenhall 
Street, London. 

The following woodcut shows the arrange- 
ment of the battery, galvanometer, and resistance 
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coils. The battery consists of three cells, and is a 
modification of the old manganese cell, in which 
the carbon and oxide of manganese occupy the outer 




and the zinc plate the inner or porous cell. By this 
aiTangement (introduced a few years ago by Mr. H. 
Yeats, of Covent Garden), the surface of the negative 
element is greatly increased, and hence a more constant 
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current is obtained, on account of the battery not 
polarising so rapidly as in the old form. Another ad- 
vantage of this arrangement is that the cells can be 
almost entirely sealed up, the air openings being made 
within the porous cell. In the centre of the lid of the 
box is placed the galvanometer with a '* tangent" 
scale. On the left are two terminals by which to con- 
nect the conductor to be examined. On the right- 
hand end of the lid are placed five keys, marked re- 
pectively, L, B, 1, 2, 3. Under B is one pole of the 
battery, so that by depressing this key, as will be seen 
by following the connections in the diagram, the bat- 
tery current is sent through the galvanometer direct. 
If, however, we depress key No. 1, we connect the 
battery with the galvanometer through a known re- 
sistance. Key No. 2 has a larger resistance, and No. 3 
still larger. The fifth key, L, closes the circuit within 
the limit of the instrument, but on being depressed 
opens it and includes the line or conductor placed be- 
tween the two terminals at the other end. On pressing 
down L and B, it will be seen that the resistance of the 
line or conductor may be compared with the known re- 
sistance connected with any of the keys Nos. 1, 2, 3, or 
any of these resistances may be included with that of 
the line, so as to get a convenient deflection of the gal- 
vanometer needle. 

In the case with the batteiy is a bobbin of insulated 
wire for connecting the instrument with the conductor 
and earth to be tested. 
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" This well-known and largely used book contains Infcrmation, broi ght up to date, of the 
sort so useful to the foreman ard draughtsman. So much fresh information has been introdtced 
as to comtitute it pTctically a r ew bock. It will be largely uied in the cffice and woikibop. '— 
Mechanical H'orld, 
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Stone^working Machinery. 

STONE-WORKING MACHINERY, and the Rapid and Economi- 
cal Conversion of Stone, With Hints on the Arrangement and Management 
of Stone Works. By M. Powis Bale, M.I.M.E. With Illusts. Crown »vo, 95. 
" Should be in the hands of every mason or student of stone-work."— C^/^^ry Guardian. 
" A capital handbook tor all who manipulate stone for buildin£ or ornamental purposes."— 
Machintry MarJUt, 

Pump Construction and Management. 

PUMPS AND PUMPING: A Handbook for Pump Users. Being 
Notes on Selection, Construction and Management. By M. Powis Bale, 
M.I.M.E., Author of " Woodworking Machinery," &c. Crown 8vo, 25. 6d. 
"The matter is set forth as concisely as possible. In fact, condensation rather than diffuseness 

has been the author's aim througrhout; yet he does not seem to have omitted anything likely to be 

of \ise."—youmal(ifGas Lighting. 

Milling Machinery, etc. 

MILLING MACHINES AND PROCESSES) A Practical 
Treatise on Shaping Metals by Rotary Cutters, including Information on 
Making and Grinding the Cutters. By Paul N. Hasluck, Author of" Lathe- 
work." With upwards of 300 Engravings. Large crown 8vo, 125. 6d. cloth. 

Turning. ^"'^ published. 

LATHE-WORK : A Practical Treatise on the Tools, Appliances, 

and Processes employed in the Art of Turning, By Paul N. Hasluck. 

Fourth Edition, Revised and Enlarged. Cr. 8vo, 5s. cloth. 

" Written by a man who knows, not only how work ought to be done, but who also knows how 
to do it, and how to convey his knowledge to others. To all turners this bode would be valuable." 
—BHSrineeriMg. 

" We can safely recommend the work to young engineers. To the amateur It will simply be 
invaluable. To the student it will convey a great deal of useful in{oxnaXion."—£ tigituer, 

ScreW'Cutting. 

SCREW THREADS : And Methods of Producing Them. With 
Numerous Tables, and complete directions for using Screw-Cutting Lathes. 
By Paul N. Hasluck, Author of " Lathe- Work," &c. With Fifty Illustra- 
tions. Third Edition, Enlarged. Waistcoat>pocket size, 15. 6d. cloth. 
" Full of usefhl information, hints and practical criticism. Taps, dies and screwing-tools gene- 
rally are illustrated and their action described."— A/^cAaw^^/ IVorld. 

" It is a complete compendium of all the details of the screw- cutting lathe ; in fact a multutn- 
in-parvo on all the subjects it treats yxgon."— Carpenter and Builder. 

Smithes Tables for Mechanics, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS^ 
FOR MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, etc. 
Selected and Arranged by Francis Smith. Fifth Edition, thoroughly Revised 
and Enlarged, with a New Section of Electrical Tables, Formulae, and 
Memoranda. Waistcoat-pocket size, is. 6<f. limp leather. [Just published, 
*' It would, perhaps^ be as difficult to make a small pocket-book selection of notes and formulae 
to suit ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcoat- 



pocket coOect^n may be looked upon as a successful attempt,"— Engineer. 

"The best example we have ever seen of 250 pages of useful matter packed into the dimen- 
sions of a card-case."— ^M»^<>tt£' News, "A veritable pocket treasury of knowledge."->/r0». 

Engineer's and Machinist's Assistant. 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 

PRACTICAL ASSISTANT. A collection of Useful Tables, Rules and Data. 

By William Templston. 7th Edition, with Additions. zSmo, zs. 6d. cloth. 

" Occupies a foremost place among books of this kind. A more suitable present to an appren- 
tice to any of the mechanical trades could not possil>ly be made."->^Mt;^;a{^i!f' News. 

"A deservedly popular, work, it should be In the 'drawer' of every mechanic"— £/v/if A 
ifeckanic. 

Iron and Steel. 

**IRON AND STEEL'* : A Work for thePorge, Foundry, Factory, 
and Office, Containing ready, useful, and trustworthy Information for Iron- 
masters; Managers of Bar, Rail, Plate, and Sheet Rolling Mills; Iron and 
Metal Founders ; Iron Ship and Bridge Builders ; Mecnanical, Mining, and 
Consulting Engineers; Contractors, Builders, &c. By Charles Hoarb. 
Eighth Edition, Revised and considerably Enlarged, same, 6s. leather. 
"One of the best of the pocket books."— ^M^/CrA Medtanic. 

"We cordially recommend this book to those engaged in con^erlng the details of aD kinds of 
IroD and steel rrosia,"-^Naval Scienct, 
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Engineering Construction. 

PATTERN -MA KING : A Practical Treatise, embracing the Main 
Types of Eneineerinj; Coustniction, and includine Gearing, both Hand and 
Machine made, Engine Work, Sheaves and Pulleys, Pipes and Columns, 
Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in 
Loam and Greensand, &c., together with the methods of Estimating the 
weight of Castings; to which is added an Appendix of Tables for Workshop 
Reference. By a Foreman Pattern Maker. With upwards of Threo 
Hundred and Seventy Illustrations. Crown 8vo, 75. 6i. cloth. 
"A well-written technical gruide, evidently written bv a man who understands and has prac> 
tised ^lat he has written about. . . . We c rdially recommend it to engineering students, young 
j >umeymen. and others desirous of beinsr initiated into the mysteries of pAtt''ra-iaSidttg."—Buil(Ur, 
"We can con&dentir recommend this comprehensive treaiiie.'— ^«^«/««^AVTfx. 
'* Likely to prove a welcome euide to many workmen, especially to draughtsmen who have 
lacked a training in the shops, pupils pursuing their practical studies m our factories, and to em- 
ployers and managers in engineering works, —//arvivare Trade yoHmal. 

"More than 370 illustrations help to explain the text, which is, however, ahrays clear and ex- 
plldt, thus rendenng the work an excellent vadt mtcum for the apprentice who desires to become 
masfear of his tXMde,'^£n£riish Mechanic, 

Dictionary of Mechanical Engineering Terms. 

LOCK WOOD'S DICTIONARY OF TERMS USED IN THE 
PRACTICE OF MECHANICAL ENGINEERING, embracing those corrent 
in the Drawing Office, Pattern Shop, Foundry, Fitting, Turning, Smith's and 
Boiler Shops, &c. &c. Comprising upwards of 6,000 Definitions. Edited by 
A Foreman Pattern-Maicer, Author of '• Pattern Making." Crown 8vo, 
7s. 6d. cloth. 

"Just the sort of , , -_^ , . „ 

gineering. The practical engineering pupil will find the book of great value in his studies, and 



"Just the sort of handy dictionary required by the various trades engaged in mechanical en- 
„^ jering. The practical engineering pupil will find the book of great value in his studies, and 
every foreman engineer and mechanic should have a copy."— BHtlaiu^ News. 

"After a careful examination of the book, and trying all manner of words, we think that the 



engineer will here find all he is likely to require. It will be largdy used."— Practical Engineer. 

"One of the most useful books which can be presented to a mechanic or student."— ^^tf/if A 
Mechanic. 

" Not merely a dictionary, but, to a certain extent, also a most valuable guide. It strikes us as 
a happy idea to combine with a definition of the phrase useful information on the subject of which 
it treats."— J/arAi>i«:)' Market. 

" Nc word having connection with any branch of constructive engineering seems to be 
omitted. No more comprehensive work has been, so far, issued. -Knaivled^e. 

"We strongly commend this useful and reliable adviser to our friends in the workshop, and to 
' students everywhere."— C<;//i^r>' Guardian. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS: Their Strength, Con- 
struction, and Economical Working, By Robert Wilson, C.E. Fifth Edition, 
xsmo, 6s. cloth, 

"The best treatise that has ever been published on steam hollers."— Jingineer. 
"The author shows himself perfect master of his subject, and we heartily recommend all em* 
ploying steam power to possess themselves of the yroxli."— Upland's Iron Trade Circular, 

Boiler Chimneys. 

BOILER AND FACTORY CHIMNEYS; Their Draught-Power 
and Stability. With a Chapter on Lightning Conductors. By Robert 
Wilson, A.T.C.E., Author of "A Treatise on Steam Boilers," &c. Second 
Edition. Crown 8vo, 3*. 6d. cloth. 

" Full of useful information, definite in statement, and thoroughly practical in treatment — 
The L»cal Gcverttmettt Chronicle. 

" A valuable contribution to the iterature of scientific building."— 7'-4<r Builder. 

Boiler Making. 

THE BOILER'MAKER'S READY RECKONER 6* ASSIST- 
A NT, With Examples of Practical Geometry and Templating, for the Use 
of Platers, Smiths and Riveters. By John Courtney, Edited by D. K. Clark, 
M.I.C.B. Third Edition, 480 pp., with i4oIllusts. Fcap. 8vo, 7s. half-bound. 
" No workman or apprentice should be without this book."— /r^M Trade Circular. 
*' Boiler-makers will readily recognise the value of this volume. . . . The tables are clearly 
printed, and so arranged that they can be referred to with the greatest ftcOity, so that It cannot be 
doubted that they wifl be generally appreciated and much }ised."-'MiHine^ ycumeU, 

Warming. 

HEATING BY HOT WATER; with Information and Sug- 
gestions on the best Methods of Heating Public, Private and Horticultural 
Buildings. By Walter Jones. With Illustrations, crown Bvo, 2$. cloth. 
" We confidently recommend all interested in heating by hot water to secure a copy of this 
valuable little treatise."— rA^ Plumber and Decorator, 
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Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. With a Sup- 
plement on Gas Engines, and Part II. on Heat Engines. By T. M. 
GooDsvs, M.A., Barri8ter-at-Law, Professor ot Mechanics at the Normal 
School of Science and the Royal School of Mines; Author of "The Princi- 
ples of Mechanics," "The Elements ot Mechanism," &c. Eleventh Edition, 
Enlarged. With numerous Illustrations. Crown 8vo, 65. cloth. 
"Professor Goodere has given us a treatise on the steam engine which win bear comparison 

with anything written by Huxley or MaxweH and wa can award it no higher praise."— ^»«r*iMr. 
** Mr. GoodeTe's text-book is a work of which every young engineer should possess himself.' ' 

—Mining yourntU, 

Gas Engines. 

ON GAS-ENGINES. Being a Reprint, with some Additions, of 
the Supplement to the Text-book on the Steam Engine, by T. M. GoodsvBi 
M.A. Crown 8vo, as. 64. cloth. 

" Like aU Mr. Goodeve's writings, the present is no exception in point of general excellence. 
It is a valuable little r6ium9.'^M€^tti^ fTorU. 

Steatn. 

THE SAFE USE OF STEAM. Containing Rules for Un- 
professional steam-users. By an Enginber. Sixth Edition. Sewed, 6d. 
" If steam-users would but learn this little book by heart boiler explosions would become 
sensations by their nnty."—£nigriisH Mechanic 

Meference Book for Mechanical Engineers. 

THE MECHANICAL ENGINEER'S REFERENCE BOOK, 
for Machine and Boiler Construction. In Two Parts. Part I. Gbnekal 
Engineering Data. Part II. JBoiler Construction. With 51 Plates and 
numerous Illustrations. By Nelson Foley, M.I.N.A. Folio, £5 55. half> 
bound. [Just published. 

Coal and Speed Tables. 

A POCKET BOOK OF COAL AND SPEED TABI^ES.Jor 
Engineers and Steam-users. By Nelson Foley, Author of " Boiler (Con- 
struction." Pocket-siie, 3s. 6rf. cloth ; 45. leather. 

" These tables are designed to meet the requirements of eveiy-day use ; and may be com- 
mended to engineers and users of steam."— /rvn. 

" This pocket-book well merits the attention of the practical engineer. Mr. Foley has com- 
piled a very useful set of tables, the information contained in which is frequently required by 
engineers, coal consumers and users of steam."— /rm and Coal Trades Rtviiw, 

Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Management: Re- 
marks on Fire-Proof Buildings, and the Preservation of Life from Fire ; 
Foreign Fire Systems, &c. Bv C. F. T. Young, C.E. With numerous 
Illustrations, 544 pp., demy 8vo, £ i 4s. cloth. 
" To such of our readers as are interested in the subject of fires and fin apparatus, we can most 

heartily commend this book."— Engineering: 

" It displays much evidence of careful research ; and Mr. Young has put his fiicts neatlr 

together. It is evident enough that his acquaintance with the practical details of the construction ot 

steam fire engines Is accurate and {\iJL"—£n£in€€r. 

Estimating for Engineering Workf cfc. 

ENGINEERING ESTIMATES, COSTS AND ACCOUNTS: 
A Guide to Commercial Engineering. With numerous Exami)les of Esti- 
mates and Costs of Millwright Work, Miscellaneous Productions, Steam 
Engines and Steam Boilers; and a Section on the Preparation of Costs 
Accounts. By A General Manager. Demy 8vo, 125. cloth. 
'* This is an excellent and very useful book, covering subject-matter in constant requisition in 

every factory and workshop. . . . The book b invaluable, not only to the young engineer, but 

also to the estimate department of every yrotks."—Buiider. 

"We accord the work unqualified praise. The information is given in a plain, straightforward 

manner, and bears throughout evidence nf the intimate practical acquahitance of the author with 

every phrase of commercial engineeiing."— A/<rf/ia/(/^a/ IVorld. 

Elementary Mechanics. 

CONDENSED MECHANICS. A Selection of Formulae, Rules, 
Tables, and Data for the Use of Engineering Students, Science Classes, &c. 
In Accordance with the Requirements of the Science and Art Department 
By W. G. Crawford Hughes, A.M.I.C.E, Crown 8vo, 25. 6d. cloth. 

[Just published. 
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THE POPULAR WORKS OF MICHAEL REYNOLDS 
(" Thb Enoinb Driver's Fribmo ")• 

LocomoHve'Engine Driving. 

LOCOMOTIVE'ENGINE DRIVING : A Practical Manual for 
Engineert in charge of LocomoHvi Engines. By Michael Rbynolds, Mombor 
of tho Sooiet]rof£n£ineers,fonneriy Locomotive Inspector L. B.and S.C. R. 
Eighth Edition. Including a Kby to thb Locomotivb Enoinb. With lUut- 
trations and Portrait of Author. Crown 8vo. 45. 6d. doth. 
"Mr. RejTMolda has supplied a want, and has supplied it welL We can confidently recommend 

ttie book, not only to the practical driTer, but to everyone who takes an Interest in the performance 

of locometive eaipnes."— TTi^ Emitutr. 

" Mr. Reynolds has opened « new chapter in the literature of the day. This admirable practical 

treatise, of the practical utility of which we have to speak in terms of warm commendation."— 

Athenaum, 

" Evidently the work of one who knows his subject thoroughly."— ^a/Avdt^ Servict GoMetU. 
" Were the cautions and rules given in the book to become part of the every>day working ot 

oar engine-drivers, we might have fewer distressing accidents to aeplore."-^cv^xma^ 

Stationary Engine Driving. 

STATIONARY ENGINE DRIVING : A Practical Manual for 
Engineers in charge of Stationary Engines. By Michabl Reynolds. Fourth 
Edition, Enlarged, with Plates and Woodcuts. Crown 8vo, 45. 6i. cloth. 
"The author is thoroughly acquainted with his subjects, and his advice on the various points 

treated is dear and practical. ... He has produced a manual which Is an exceedingly useful 

one for the class for whom it is specially \nttnAtd.."-~Bn£inetrinfr, 

"Our author leaves no stone unturned. H« is determined taat his readers shall not only know 

something about the stationary engine, but all about \i."SngiHMr, 

"An'engineman who has mastered the contents of Mr. Reynolds's bookwiU require but little actual 

experience with boilers and engines before be can be trusted to look after \iisai."—EnglithM«ehanic, 

The Engineer^ Fireman, and Engine^Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 
ENGINE-BOY. Comprising a Historical Notice of the Pioneer Locomotive 
Engsbes and their Inventors. By Michabl Reynolds. With numerous Illus- 
trations and a fine Portrait of George Stephenson. Crown 8vo, 4s, 6d, cloth. 
" From the technical knowledge of the author it will appeal to the railway man of to-day more 
forcibly than anything written by Dr. Smiles. . . . The volume contains information of a tech* 
ideal lund, and facts that every driver should be familiar with."— Sftgr^isA Michanic. 

"We should be glad to see this book in the possession of everyone in the kingdom who has 
ever laid, or is to lay, hands on a locomotive engine. "-^f<;». 

Continuous Railway Brakes. 

CONTINUOUS RAILWAY BRAKES: A Practical Treatise on 
the several Systems in Use in the United Kingdom; their Construction and 
Performance. With copious Illustrations and numerous Tables. By Michael 
Reynolds, Large crown Svo, 95. cloth. 
" A popular explanation of the diflerent brakes. It will be of great assistance in forming public 

3»inion, and will be studied with benefit by those who take an Interest in the brake."— Sm^/^A 
e^hanic. 
"Written with sufficient technical detail to enable the principle and relative connection ot the 



various parts of each particular brake to be readily grasped."— JI/tt-Aa»to/ fVorUl, 

Engine-Driving Life. 

ENGINE-DRIVING LIFE : Stirring Adventures and Incidents 
in the Lives of Locomotive-Engine Drivers* By Michael Reynolds. Second 
Edition, with Additional Chapters. Crown Svo. Si. cloth. 



" From first to last perfectly ftiscinating. Wilkie Collins's most thrilling conceptions are thrown 
nro the shade by true incidents, endless in their variety, related in every page."— A'^^/'A British Mail. 

" Anyone who wishes to get a real Insight Into railway life cannot do better than read • Engine- 
Driving Life' for himself: and if he once take it up he will find that the author's enthusiasm and real 



ove of the engine-driving proCession will carry him on till be has read every pag«."-%Sa<MnA|y JCm^w. 

Focket Companion for Enginemen. 

THE ENGINEMAN*S POCKET COMPANION AND PRAC^ 
TICAL EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS, 
AND MECHANICS. By Michael Reynolds. With Forty-five Illustra- 
tions and numerous Diagrams. Second Edition, Revised. Royal iSmo, 3s. 64., 
strongly bound for pocket wear. 
" This admirable work is well suited to accomplish its object, being the honest wwkmansliip of 

a competent engineer."— C/axi'^rc Htrmld» 

" A most meritorious work, giving in a succinct and practical form all the Information an engine* 

mhider desirous of mastering the scientific principles of his daily calling would require."— il/^^/Zrr. 
" A boon to those who are striving to become efficient mechanics."— Z7a^ Chronidt. 
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French'English Glossary for JSngineers, etc. 

A POCKET GLOSSARY of TECHNICAL TERMS: ENGLISH- 
FRENCH , FRENCH-ENGLISH ; with Tables suitable for the Architectural, 
Engineering, Manufacturing and Nautical Professions. By John Jambs 
Fletcher, Engineer and Surveyor. 200 pp. Waistcoat-pocket size, is. 6d,, 
limp leather. 

** It ought certainly to be in the waistcoat-pocket of every professional man."— /r^ff. 
" It is a rery great advantage for readers and correspondents in France and England to have 
•o large a number of the words relating to engineering and manufacturers collected in a Uliputian 
volume. The little book will be useful both to students and travellers.' —ArchUect. 

" The glossary of terms is veiy complete, and many of the tables are new and well arranged. 
We cordially commend the hook.*— Mechanical Worlds 

Bortable Engines. 

THE PORTABLE ENGINE; ITS CONSTRUCTION AND 
MANAGEMENT. A Practical Manual for Owners and Users of Steam 
Engines generally. By William Dyson Wansbrough. With 90 Illustra- 
tions. Crown 8vo, 35. 6d. cloth. 
"This is a work of value to those who use steam machinery. . . . Should be read by every- 

one who has a steam engine, on a farm or elsewhere."— J/ar/fc Lane Express. 

" We cordially commend this work to buyers and owners of steam engines, and to those who 

<iave to do with their construction or use."— Ttm^^r Trades youmal. 

" Such a general knowledge of the steam engine as Mr. wansbrough furnishes to the reader 

should be acquired by all intelligent owners and others who use the steam engine. "—Building News. 
" An excellent text-book of this useful form of engine, which describes with all necessary 

cninutoness the details of the various devices. . . ' The Hints to Purchasers contain a good deal of 

commonsense and practical wisdom."— ^M^/tf A Mechanic. 



CIVIL ENGI NEERING, SUR VEYING, etc. 

MR. NUMBER'S IMPORTANT ENGINEERINQ BOOKS. 
The Water Supply of Cities and Toums. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
OF CITIES AND TOWNS. By William Humber, A-M.Inst.C.E., and 
M. Inst. M.E., Author of " Cast and Wrought Iron Bridge Construction," 
Sec, &c. Illustrated with 50 Double Plates, z Single Plate, Coloured 
Frontispiece, and upwards of 250 Woodcuts, and containing 400 pages of 
Text. Imp. 4to, £6 6s. elegantly and substantially half-bound in morocco. 
Contents. 

Conduits.-XIII. EHsttlbutfon of Water.— XIV. 
Meters, Service Pipes, and House Fitthigs.— 

XV. The Law and Economy of Water Works. 

XVI. Constant and Intermittent Supply.— 

XVII. Description of Plates. — Appendices, 
giving Tables of Rates of Supply, Velocities, 



_ , .. ,. a, 

:., together with Specifications of several 
Works illustrated, among^ which will be found : 
Aberdeen, Bideford, Canterbury, Dundee. 
Halifax, Lambeth, Rotherham, Dublin, and 
others. 
>on water supply hitherto produced In English, or 
5 work is characterised almost throughout by an 
i and German than of English techniod treaties." 
—Engineer. 

" We can con^tulate Mr. Humber on having been able to give so large an amount of infor> 
cnation on a subiect so important as the water supply of cities and towns. The plates, fifty in 
number, are mostly drawings of executed works, and alone would have commanded the a tt entioa 
of every engineer whose practice may lie in this branch of the profession."— i^Mi^oCer. 

Cast and Wrought Iron Bridge Construction. 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRON BRIDGE CONSTRUCTION, including Iron 
Foundations. In Three Parts— Theoretical, Practical, and Descriptive. By 
William Humber, A.M.Inst.C.E., and M.InstM.E. Third Edition, Re- 
vised and much improved, with 115 Double Plates (ao of which now first 
appear in this edition), and numerous Additions to the Text In Two Vols.i 
imp. 4to, £6 i6s. 6d. half-bound in morocco. 

"A very valuable contribution to the standard literature of dvO engineering. In addition to 
elevations, plans and sections, large scale details are given which very much enhance the instruc- 
tive worth of those illustrations.' —C»W/ Engineer and Architect's Journai. 

••Mr. number's stately volumes, lately issued— in which the most important bridges erected 
during the last five years, nnder the direction of the late Mr. Brunei, Sir W. Cubitt, Mr. Hawk> 
Shaw. Mr. Page, Mr. Fowler, Mr. Hemans, and others among our moat eminent eogineeis, are 
4cawn and specified in great detaH,"— Engineer. 
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MR. H UMBER'S GREAT WORK ON MODERN ENGINEERING. 

Completo in Four Volumes, imperial 4to, price £x% xas., balf-morocca Each 
Volume sold separately as follows :— 

i RECORD OF THE PROGRESS OF MODERN ENGINEER- 
JNG, First Sbribs. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William Humbbr, 
A-M.Inst.C.E., &c. Imp. ito, with 36 Double Plates, drawn to a large scale, 
Photographic Portrait of John Hawkshaw. C.E., F.R.S., &c., and copious 
descriptive Letterpress, Specifications, &c., £3 34. half-morocco. 

List of tht Plata and Diagrams, 



VIctoris Statkm and Roof, L. B. & S. C. R. 
fS plates); Soutbport Pier (a pUtes); Victoria 
Station and Roof, L. C. & D. and G. W. R. (6 
l^tei): Roof of Cremome Music Hall ; Bridcre 

r G. N. - ~ -^ ' '" ■ —^ 



Thames, West London Extension Ralhrav Is 
^tes); Annoor Plates: Suspension Bridge* 
Thames (4 plates); The Allen Engine; Su»> 
pension Bridge. Avon (3 plates) ; Undeiground 



Railway ; Roof of Station, Dutch 

Rhenish Rail (a plates); Bridge over the 

" JIandsomely lithographed and printed. It win find fiivour with many who dteire to preserve 
In a permanent form copies of the plans and specifications prepared for the guidance of the coo- 
tractors for many important engineering yioiks, —Engirtter, 

NUMBER'S RECORD OF MODERN ENGINEERING, Second 
Sbribs. Imp. 4to, with 36 Double Plates, Photographic Portrait of Robert 
Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letterpress* 
Specifications, &c., £s 3s. half-morocco. 

List of the Plates and Diagrams, 

and AbeigmTenny Railway; Ebbw Vladnc^ 



Birkenhead Docks, Low Water Basin (15 
plates); Charing Cross Station Roof, C. C. 
Railway (3 plates) ; Digswell Viaduct, Great 
Northern Riulway ; Robbery Wood Viaduct. 
Great Northern Railway; Iron Permanent 



Merthyr, Tredegar, and Abergavenny Rail- 
way ; College Wood Viaduct Cornwall Rail* 
way ; Dublm Winter Palace Roof (3 plates) ; 
Bridge over the Thames. L. C. & D. Railway 
(6 pliues) ; Albert Harbour. Greenock (4 plates). 



Way; Clydach Viaduct, Merthyr. Tredegar, 

*' Mr. Humber has done the profession good and true service, by the fine collection of exampiw 
be has here brought before the profession and the p\i\Mc"^Praaicai Mechanic's Joumal. 

HUMBERTS RECORD OF MODERN ENGINEERING. Third 
Sbribs. Imp. 4to, with 40 Double Plates, Photographic Portrait of J. R. 
M'Clean, late Pres. Inst. C.E., and copious descriptive Letterpress, Speci* 
fications, &c., £3 3<. half-morocco. 

Hates and Diagrams, 

Sewer. Reservoir and Outlet (4 plates) ; Outfall 
Sewer, Filth Hoist; Sections otSeweis (North 
and South Sides). 

Thames EMBANKMENT.—Sectlon of Rhrer 
Wall ; Steamboat Pier, Westminster (s plates): 
Landing Stairs between Charing Cross and 
Waterloo Bridges ; York Gate (2 plates) ; Ovei- 
flow and Outlet at Savoy Street Sewer (3 plates) ; 
Steamboat Pier. Waterloo Bridge (3 plates); 
Junction of Sewers, Plans and Sections; 
Gullies, Plans and Sections; Rolling Stock; 
Granite and Iron Forts. 



ler 

s); 
ut- 
raU 



** The drawings have a constantly increasing value, and whoever desires to possess dear repre- 
sentations of the two great works carried out by our Metropolitan Board will obtain Mr. Humber's 
volume."— £^«^>M«r. 

HUMBER'S RECORD OF MODERN ENGINEERING, Fourth 
Sbribs. Imp. 4to, with 36 Double Plates, Photographic Portrait of John 
Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, Speci- 
fications, &c., £s 3s. half-morocco. 

List of the Plates and Diagrams. 

Abbey Mills Pumping Station. Main Drain- 
•• (4Pfetes): - ^ ' ■ 



age, Metropolis (4 pfatei) ; Barrow Docks (5 
plates) ; _Manquis Viaduct, Santiago and Val- 



paraiso Railway (2 plates) 

tive, St. Helen's Canal Railway , . , , 

Cannon Street Station Root Channg Cross 



Adam's Locomo- 
,1 Railway (2 plates) ; 



Mesopotamia ; Viaduct over the Rhrer Wye, 
Midland Railway (3 plates) ; St. Gennans Via* 
duct. jComwall Railway ^2 plates) ; Wrought- 



Iron Cylinder for Diving BeU ; MiUwall Docks 
(6 plates); Milroy's Patent Excavator ; Metro- 

folitan District Railway (6 plates); Harboun, 
orts. and Breakwaters (3 plates). 



Railway (3 plates) ; Road Bridge over the River 
Moka (2 pwtes): Telegraphic Apparatus for 

"We gladly welcome another year's issue of this valuable publication from the able pen o» 
Mr. Humber. The accuracy and general excellence of this work are well known, while its useful- 
ness in giving the measurements and details of some of the latest examples of engineering. as 
carried out by the most eminent men in the profession, cannot be too highly pxiztd."'-Arti»aH, 
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MR. NUMBER'S ENGINEERING BOOKS^ontinued. 
Strains, CcUculation of. 

A HANDY BOOK FOR THE CALCULATION OF STRAINS 
IN GIRDERS AND SIMILARSTRUCTURES.AND THEIR STRENGTH. 
Consisting of FormulaB and Corresponding Diagrams, with numerous details 
for Practical Application, &c. Bv William Humbbr, A-M.Inst.C.£., &c. 
Fifth Edition. Crown 8vo, nearly 100 Woodcuts and 3 Plates, 7s. 6d, clotb 

" The fonnulae are neatly expressed, and the diagrams good/'—jt/henaum. 

" We heartify commend this really hattify book to our engineer and architect readen.**— ^'V^ 
UsH Mechanic 

Barlow'8 StrengthofMateridUy enlarged hyHumber 

A TREATISE ON THE STRENGTH OF MATERIALS: 
with Rules for Application in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Pbtbr Barlow, F.R.S. A New Edition, revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added. Experiments by Hodokinson, Fairbairn, and Kirkaldy; and 
Formulas for Calculating Girders, &c. Arranged and Edited by W. Humbbr» 
A-M.Inst.C.E. Demy 8vo, 400 pp., with ig large Plates and numerous Wood- 
cuts, z8s. cloth. 

" Valuable alike to the student, tyro, and the «q)erlcnc«d pracdtioner, It will always rank i» 
re, as it has hitherto done, as the standard treatise oa that r ' ' ••-■••< 
' There is no greater authority than Baxlaw."—Buiiditig- 1 
* As a scientific work of the first class, it deserres a foremc 
civil engineer and practical mechanic."— jSm^/^A Mechanic. 



future, as it has hitherto done, as the standard treatise oa that particular «ah^9tiL"-~Bnigitt€er. 
" There is no greater authority than Baxlaw."—Buiiditig- News, 
" As a scientific work of the first class, it deserres a foremost place on the bookshelTCS of evesy 



TriganametH^ial Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geographical and 
Topographical Maps and Plans, Military Reconnaissance, Levelling, &c., with 
Useful Problems, Formulae, and Tables. By Lieut.-General Froms, R.E. 
Fourth Edition, Revised and partly Re- written oy Major General Sir Qharlbs 
Warrbn, G.C.M.G., R.E. With 19 Plates and 215 woodcuts, royal 8vo, i6s, 
cbth. 

"The dmple ftct tiiat a fourth edition has been called for Is the bast testimony to Its merits. 
No words of praise from us can strengthen the position so well and so steadily maintained by this 
work. Sir Charles Warren has revised the entire work, and made such additions as were necessary 
to bring every portion of the contents up to the present daX»."'-Broad Arrow, 

Field Fortification. 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OF FORTRESSES, MILITARY MINING, AND RECONNOITRING. By 
Colonel I. S. Macaulay, late Professor of Fortification in the R.M.A., Wool- 
wich. Sixth Edition, crown 8vo, cloth, with separate Atlas of Z2 Plates, 12s. 

Oblique Bridges. 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE 
BRIDGES. With 13 large Plates. By the late Gborob Watson Buck, 
M.I.C.E. Third Edition, revised by his Son, J. H. Watson BtTck, M.I.C.E. ; 
and with the addition of Description to Diagrams for Facilitating the Con- 
struction of Oblique Bridges, by W. H. Barlow, M.I.CE. Royal 8vo, 12s. 
cloth. 

" The standard text-book for all engineers r^arding skew arches is Mr. Buck's treatise, and it 
would be impossible to consult a better/'— ^«^n«r. 

"Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested the 
subject of many of the intricacies supposed to belong to it. As a guide to the engineer and archi- 
tect, on a confessedly difficult subject, Mr. Buck's work is \XDSurpassed."—BuiidiH£r News, 

Water Storage, Conveyance and Utilisation. 

WATER ENGINEERING : A Practical Treatise on the Measure- 
ment, Storage, Conveyance and Utilisation of Water for the Supply of Towns, 
for Mill Power, and for other Purposes. By Charles Slagg, Water and 
Drainage Engineer, A.M.Inst.C.E., Author of •• Sanitary Work in the Smaller 
Towns, and in Villages," &d. With numerous Illusts. Cr. 8vo, 7s. 6d. cloth. 
" As a small practical treatise on the water supply of towns, and on some applications of 
water-power, the work is in many respects excellent.' —EM£iMeertft£'. 

" The author has collated the results deduced from the experiments of the most eminent 
authorities, and has presented them in a compact and practical form, accompanied by very clear 
and detailed explanations. . . . The apphcation of water as a motive power is treated very 



"For anyone who desires to begin the study of hydraulics with a consideration of the practical 
applications of the science there is no better ga\Ae."— Architect, 
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Statics, Qraphic and Analytic. 

GRAPHIC AND ANALYTIC STATICS, in their Practical Appii* 
cation to the Treatment of Stresses in Roofs, S^lid Girders, Lattice, Bowstring 
and Suspension Bridges, Braced Iron Arches and Piers, and other Frameworks, 
By R. Hudson Graham, C.E. Containing Dia^prams and Plates to Scale. 
With namerous Examples, many taken from existing Structares. Specially 
arranged for Class-worlc in Colleges and Universities. Second Edition, Re- 
vised and Enlarged. 8vo, x6s. cloth. 
** Mr. Graham's book wiU find a place wherever gnpUc and analytic statics are used or studied." 

"The work is exceDent fnm t practical point of view, and has erldently been prepared with 
much care. The directions {<« working are ample, and are illustrated by an abundance of w^l- 
■elected examples. It is an excellent text-book ;for the practical drao^tsman."— ^/A/»urMM. 

StudenVs Text-Book on Surveying. 

PRACTICAL SURVEYING: A Text-Book for Students pre- 
paring for Examination or for Survey-work in the Colonies. By Georob 
W. UsiLL, A.M.I.C.E., Author of **The Statistics of the Water Supply of 
Great Britain," With Four Lithographic Plates and upwards of 330 Illustra- 
tions. Second Edition, Revised. Crown 8vo, ys. 6d. cloth. 
** The best forms of instruments are described as to their construction, uses and modes of 
employment, and there are innumerable hints on work and equipment such as the author, in his 
experience as survevor, draughtsmsin and teacher, has found necessary, and which the student 
in his inexperience will find most serviceable."— ^M^'M<«r. 

" The latest treatise in the English language on surveying, and we have no hesitation in say- 
ing that the student will find it a better guide than any of its predecessors .... 
Deserves to be recognised as the first book which should be put in the hands, of a pupil of Civil 
Engineering, and every gentleman of education who sets out for the Colonies would find it weU to 
have a copy. —A rvhilea. 

"A very useful, practical handbook on field practice. Clear, accurate and not too con- 
densed."— ydTMrrm/ ^ EdnceUiotu 

Survey Practice. 

AID TO SURVEY PRACTICE, for Reference in Surveying, Level- 
lin^, and Setting-oui ; and in Route Surveys of Travellers by Land and Sea, 
With Tables, Illustrations, and Records. By Lewis D'A. Jackson, 
A^M.I.C.E., Author of •' Hydraulic Manual,'* "Modem Metrology," &c. 
Second Edition, Enlarged. Large crown 8vo, its. 6d. cloth. 
**Mr. Jackson has produced a valuable vaeU-mecum for the surveyor. We can recommend 

this book as containing an admirable supplement to the teaching of the accomplished surveyor."— 

Athetueum. 

" As a text-book we should advise all surveyors to place It In their libraries, and study well the 

cnatured instructions afforded in its pages." — Colliery Ouardian. 

" The author brings to his work a fortunate union of theory and practical experience which* 

aided by a clear and ludd style of wriUng, renders the book a very useful oxiit,"—BMii«Ur, 

Surveying, Land and Marine. 

LAND AND MARINE SURVEYING, inRehrence to the Tre" 
paration of Plans for Roads and Railways ; Canals, Rivers, Towns' Water 
Supplies; Docks and Harbours. With Description and Use of Surveying 
Instruments. By W. D. Haskoll, C.E., Author of " Bridge and Viaduct Con- 
struction," &c. Second Edition, Revised, with Additions. Large cr. 8vo, 9s. cl. 
" This book must prove of great value to the student. We have no hesitation in reconwiend- 

ing it, feeling assured that it wiUmore than repay a careful study. "—Mechanical lyorld. 

" A most usefiil and well arranged book for the aid of a student. We can strongly recommend 

it as a carefully-written and valuabfe text-book. It enjoys a weU-deserved repute among surveyors." 

•^BuiltUr. 

" This volume cannot fail to prove of the utmost practical utility. It may be safely recommended 

to all students who aspire to become clean and expert surveyors."— ^iif«»«>tf' youmal. 

Tunnelling. 

PRACTICAL TUNNELLING, Explaining in detail the Setting, 
out of the works, Shaft-sinkingand Heading-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering, and the Construction 
of the Brickwork oi Tunnels, with the amount of Labour required for, and the 
Cost of, the various portions of die work. By Frkderick W. Simms, F.G.S., 
M.InstC.E. Third Edition, Revised and Extended by D. Kinnear Clark, 
M.Inst. C.E. Imperial 8vo, with az Folding Plates and numerous Wood 
Engravings, 305. cloth. 

" The estimation in which Mr. Slmms's book on tunnelling has been hdd for ever thirty yean 
cannot be more truly expressed than in the words of the late Prof. Ranklne :— * The best source of in- 
formation on the subiect of tunnels is Mr.F.W. Snuns's work on Practical Tunnelling.' "—Architect 
" It has been r^rarded from the first as a text book of the subject. . . . Mr. Clarke has added 
immensely to the value ol the hoclk^"— Engineer, 
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Levelling. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OF 
LEVELLING, Showing its Application to purposes of Railway and Civil 
Engineering, in the Construction of Roads ; with Mr. Telford's Rules for the 
same. By Frederick W. Simms, F.G.S., M.Inst.C.E. Seventh Edition, with 
the addition of Law's Practical Examples for Setting-out Railway Curves, and 
Trautwinb's Field Practice of Laymg-out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo, 8s. 6d. cloth. *«* Trautwznb on Curves 
may be had separate, 5s. 

" The text-book on levelling in most of our engineering schools and coUeges."—En£'ineer. 
" The Dublishers have rendered a substantial service to the profession, especially to the younger 
members, by bringing out the present edition of Mr. Simms's useful vrotk,"—EH£t*u4riH£, 

Seat, Expansion by, 

EXPANSION OF STRUCTURES BY HEAT. ' By John 
Kbily, C.E., late of the Indian Public Works and Victorian Railway Depart- 
ments. Crown Svo, 3s. 6d. cloth. 

Summary of Contents. 



Section I. Formulas and Data. 
Section II. Metal Bars. 
Section III. Simple Frames. 
Section IV. Complex Frames and 

Plates. 
Section V. Thermal Conductivity. 



Section VI. Mechanical Force of 

Heat. 
Section VII. Work of Expansion 

and Contraction. 
Section VIII. Suspension Bridges. 
Section IX. Masonry Structures. 



" The aim the author has set before him, viz., to show the effects of heat upon metallic and 
other structures, is a laudable one, for this is a branch of physics upon which the engineer or archi- 
tect can find but little reliable and comprehensive data in books."— i^Mt^^r. 

" Whoever is concerned to know the effect of changes of temperature on such structures as 
suspension bridges and the like, could not do better than consult Mr. Kelly's valuable and handy 
exposition of the geometrical principles involved in these changes."— ^Sco/^maw. 

JPractical Mathematics. 

MATHEMATICS FOR PRACTICAL MEN: Being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly for the use 
of Civil Engineers, Architects and Surveyors. By Olinthus Gregory, 
LL.D., F.R.A.S,, Enlarged by Henry Law. C.E. 4th Edition, carefully 
Revised'by J. R. Young, formerly Professor ot Mathematics, Belfast College. 
With 13 Plates, Svo, £1 is. cloth. 

" The engineer or architect will here find ready to his hand rules for solving nearly every mathe- 
matical diffictuty that may arise in his practice The rules sure in all cases explained by means of 
examples, in which every step of the process is clearly worked ovX."— Builder. 

" One of the most serviceable books for practical mechanics. . . It is an instructive book for 
the student, and a text-book for hun who. having once mastered the subjects it treats of; needs 
occasionally to refresh his memory upon thexa."—Buiidififr News, 

Hydraulic Tables. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE 
for finding the Discharge of Water from Orifices, Notches, Weirs, Pip^, «»<* 
Rivers, With New Formulas, Tables, and General Information on Rainfall, 
Catchment-Basins, Drainage, Sewerage. Water Supply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I.A. Third Ed., carefully 
Revised, with considerable Additions. Numerous Illusts. Cr. Svo, 14s. cloth. 
" Alike valuable to students and engineers in practice ; its study will prevent the annoyance of 

avoidable failures, and assist them to select the readiest means of successfully carrying out any 

given work connected with hydraulic engineering."— ^t«t«^ yourttal. 

" It is, of all English books on the subject, the one nearest to completeness. . • . From the 

good arrangement of the matter, the clear expl.anations, and abundance of formulae, the carefully 

calculated tables, and, above all, the thorough, acquaintance with both theory and construction. 

which is displayed from first to last, the book w be found to be an acquisition.'*'— ^rcAf;tec^ 

HydravZics. 

HYDRA ULIC MANUAL, Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations and Field 
Operations. By Lowis D'A. Jackson, Author of "Aid to Survey Practice," 
" Modern Metrology," &c. Fourth Edition, Enlarged. Large cr. Svo, 16s. cl. 

" The author has had a wide experience in hydraulic engineering and has been a careful ob- 
server of the facts which have come under his notice, and from the great mass of material at his 
command he has constructed a manual which may be accepted as a trustworthy guide to this 
branch of the engineer's profession. We can heartily recommend this volume to all who desire to 
be acquainted with the latest development of this important subject."— £'»^>f««r(»X'« 

'* The standard-work in this department of mechnnics.' —Scotsman. 

" The most useful feature of tnis work is its freedom from what is superannuated, and Its 
thorough adoption of recent exoeriments; the text is, in fact, in great part a short account of the 
great modem experiments."— A^o/Mrr. 
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I>ra4na^e. 

ON THE DRAINAGE OP LANDS, TOWNS AND BUILD- 
INGS. By G. D. Dbmpsbt, C.B., Aathor of <'Tbe Practical Riilway En- 
fiineer," &c. Revised, with large Additions on Rbcbnt Pricticb in 
Drainaob EmoinebrinO) by D. Kinnbar Clark, M.InstC.E. Author of 
** Tramways^" "A Manual of Rules, Tables, and Dau for Engineers," &c. 
Second Edition. z2mo, 5s. cloth. 

" The new nutter added to Mr. Dempsev's ezcdlent work is characterised by the comprehen. 
s!tre grasp and accuracy of detail for which the name of Mr. D. K. Clark is a sufficient Toucher."— 

" As a wotk on recent practice in drainage engineering, the book is to be commended to all 
who are making that branch of engineering science their special study."— '/r^w. 

" A comprehensiTe manual on drainage engineering, and a useAil Introduction to tlie student." 

Tramways and their Working. 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 
Embracing a Comprehensive History of the System: with an exhaustive 
Analysis of the vanous Modes of Traction, including Horse-Power, Steam, 
Heated Water, and Compressed Air ; a Description of the Varieties of Rolling 
Stock: and ample Details of Cost and Working Expenses: the Progress 
recently made in Tramway Construction, ftc. &c. By D. Kimnbar Clark. 
M.Inst.C.E. With over 200 Wood Engravings, and 13 Folding Plates. Two 
Vols., large crown 8vo, 30s. cloth. 
" AO interested in tramways must refer to it, a* all railway engin ee rs have tuned to the andior's 

work ' Railway Machinery."*— £M;f^^«r. 

" An exhaustive and practical work on tramways, in which the history of this Und of \acoak^ 

tlon, and a description and cost of the various modes of laying tramways, ai« to be fbund."— 

BuitdiHz News. 

"The best form of rails, tiie best mode of constructkm, and the best mechanical appHancet 

are so fairlv indicated in the work under review, that any engineer about to construct a tramway 

will be enabled at once to obtain the practical information which will be of most service to him.*— 

Ath^Houm, 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION OP 
OBLiqUB ARCHES. By John Hart. Third Edition, with Plates. Im- 
perial Bvo, 85. cloth. 

CwrveSf Tables for Setting-out. 

TABLES OP TANGENTIAL ANGLES AND MULTIPLES 
for Setting-out Curves from 5 to 200 Radius. By Alsxandbr Bbazblby, 
M.Inst.C.E. Third Edition. Printed on 48 Cards, and sold in a cloth box, 
waistcoat-pocket size, 3s. 6i. 
" Each table is printed on a small card, wldch, being placed on the theodoSte, leaTes the hands 

free to manipulate tne instrument— no small advantage as regards the rapidity of work."— J?w^/M«»r. 
** Very handy ; a man may know that all his day's work must fa on two of the se cards, iHiick 

he puts imo his own card-case, and leaves the rest b9bind,"—At/i4Maum, 

Earthwork. 

EARTHWORK TABLES, Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an average 
of 80 feet. By Joseph Broadbsnt, C.E., and FRANCisi^AiipiN, C.E. Crown 
8vo, 5s. cloth. 

" The way in which accuracy is attained, by a simple division ot each cross section Into three 
elements, two in which are constant and one vviable, is ingenious."— ^/A/mewm. 

Tunnel Shafts. 

THE CONSTRUCTION OP LARGE TUNNEL SHAPTS : A 
Practical and Theoretical Essay, By J. H. Watson Buck, M.InstC.E., 
Resident Engineer, London and North-western Railway. Illustrated with 
Folding Plates, royal 8vo, 12s. cloth. 

" Many of the methods given are of extreme practical value to the mason ; and the observations 

on the form of arch, the rules for ordering the stone, and the construction of the templates will be 

found of considerable use. We commend the book to the engineering profession."— ^»^/m^ Nrws. 

" Will be regarded by civil ensfineers as of the utmost value, and calculated to sere much tine e 

and obviate many mistakes."— Co/feyy Guardian, 

QirderSf Strength of. 

GRAPHIC TABLE POR PACILITATING THE COMPUTA- 
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL 
GIRDERS, etc., for Parliamentary and other Estimater. By J. H. Watsom 
Buck, M.InstC.E. On a Sheet 2s.6d, 
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River I/ngineering. 

RIVER BARS: The Causes 0/ their Formation, and their Treat- 
ment by " Induced Tidal Scour; " with a Description of the Successful Re- 
duction by this Method of the Bar at Dublin. By I. T. Mann, Assist. £ng. 
to the Dublin Port and Docks Board. Royal 8vo, 75. 6d. cloth. 
" We recommend all interested in harbour works— and, indeed, those concerned in the im* 

Erovements of rivers ^nerally— to read Mr. Mann's interestinj; work on the treatment of river 
axs."—£fi£in€€r. 

Trusses 

TRUSSES OF WOOD AND IRON. Practical Applications of 
Science in Determining the Stresses, Breaking Weights , Safe Loads, Scantlings, 
and Details of Construction, with Complete Working Drawings. By William 
Griffiths, Surveyor, Assistant Master, Tranmere School of Science and 
Art. Oblong 8vo, 45. 6d. cloth. 
" This handy little book enters so minutely Into every detail connected with the construction of 

roof trusses, that no student need be i^^orant of these matters."— /*rac^^a/ En^ruer, 

Railway Working, 

SAFE RAILWAY WORKING. A Treatise on Railway Acci- 
dents : Their Cause and Prevention ; with a Description of Modem Appliances 
and Systems. By Clement E. Stretton, C.E., Vice-President and Con- 
sulting Eneineer, Amaleamated Society of Railway Servants. With Illus- 
trations and Coloured Plates. Second Edition, Enlarged. Crown 8vo, 3s. 6d, 
cloth. [Just published. 

" A book for the en^eer, the directors, the managers ; and, in short, all who wish for informa* 

don on railway matters will find a perfect encyclopaedia in ' Safe Railway Working:. "— Railway 

iUvictv. 

" We commend the remarks on railway sisrnalling to all railway managers, especially where a 

Miiform code and practice is advocated."— /^«r</a/A'j Railtvay JoumaL 

"The author maybe congratulated on having collected, in a very convenient form, much 

valuable information on the prmcipal questions afiectiog the safe workitg of railways."— /^at/. 

tuay Engineer. 

Field'Booh for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, AND CON- 
TRACTOR* S FIELD-BOOK. -Consisting of a Series of Tables, with Rules, 
Explanations of Systems, and use of Theodolite for Traverse Surveying and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting-out and Reducing 
Levels to Datum, and Plotting Sections in the ordinary manner; setting-out 
Curves with the Theodolite by Tangential Angles and Multiples, with Right 
and Left-hand Readings of the Instrument: Setting-out Curves without 
Theodolite, on the System of Tangential Angles by sets of Tangents and Off- 
sets ; and Earthwork Tables to 80 feet deep, calculated for every 6 inches in 
depth. By W. Davis Haskoll, C.E. With numerous Woodcuts, Pourth 
Eaition, Enlarged. Crown 8vo, 125. cloth. 

' ' The book is very handy ; the separate tables of sines and tang[ents to every minute win make 

it useful for many other pturposes. the genuine traverse tables existing all the %uaa."-^AtM4Haum. 

" Every person engaged in engineering field operations will estimate the importance of such a 

work and the amount of valuable time which will be saved by reference to a set of reliable tables 

prepared with the accuracy and fulness of those given in this Tolume."— ^ai/wto' News, 

Earthwork^ Measurement of, 

A MANUAL ON EARTHWORK. By Alex. J. S. Graham, 
C.E. With ntmierous Diagrams. Second Edition. i8mo, ss. 6d. cloth 
"A great amount of practical information, very admuably arranged, and available for rou^h 

ectimates, as well as for the more exact calculations required in the engineer's and contractor's 

9&cM,"'-'Arti*aM, 

Strains in Ironwork. 

THE STRAINS ON STRUCTURES OF IRONWORK; with 
Practical Remarks on Iron Construction. By F. W. Shbilos, M.Inst.C.Bi 
Second Edition, with 5 Plates. Royal 8vo, 5<< cloth. 
The student cannot find a better little book on this subject"— -Stt^wMr. 

Cast Iron and other Metals, Strength of. 

A PRACTICAL ESSAY ON THE STRENGTH OF CAST 
IRON AND OTHER METALS. By Thomas Trbdqold, C.E. Fifth 
Edition, including Hodqkinson's Experimental Researches. 8vo, xas. cloth. 
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ARCHITECTURE, BUILDINQi eto. 



Construction. 

THE SCIENCE OF BUILDING : An Elementary Treatise on 
the Principles of Construction. By E. Wyndham Tarn, M.A., Architect 
Third Edition, Enlarged, with 59 Engravings. Fcap. 8vo, 45. cloth. 
" A yery valuable book, which we strongly recommend to all students."— Builder. 
" No architectural student should be without this handbook.' —Architect, 

Villa Architecture. 

A HANDY BOOK OF VILLA ARCHITECTURE : Being a 
Series of Designs for Villa Residences in various Styles, With Outline 
Specifications and Estimates. By C. Wickes, Anthor of " The Spires and 
Towers of England," &c. 6i Plates, 4to, £1 iis. 6i. half-morocco, gilt edges. ' 
" The whole of the des^^ns bear evidence of their being the work of an artistic architect, and 
Uiey will prove very valuable and s\xggestiye,"—£uiltiin£ News. 

Text-Book for Architects. 

THE ARCHITECT'S GUIDE: Being a Text-Book of Useful 
Information for Architects, Engineers, Surveyors, Contractors, Clerks of 
Works, &c. &c. By Frederick Rogers, Architect, Author of " Specifica- 
tions for Practical Architecture," &c. Second Edition, Revised and Enlarged. 
With numerous Illustrations. Crown 8vo, 65. cloth. 

" As a text-book of usefiil information for architects, engineers^ surveyors, &c., It would b« 
hard to find a handier or more complete little vo\ame."—Siafu&rd. • 

"A yotmg architect could hardly have a better guide-book."— TYm^^r Trades youmat. 

Taylor and Cresy^s Borne. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.R.I. B.A., and Edward Cresy, Esq. New 
Edition, thoroiighly Revised by the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Fellow of Queen's College, Oxford, and Chap- 
lain of Gray's Inn. Large folio, with 13c Plates, hali-bound, 3^3 3^* 
" Taylor and Cresy 's work has from its first publication been ranked among those professional 
books which cannot be bettered. ... It would be difficult to find examples of drawings, even 
amongr those of the n:ost painstaking students of Gothic, more thoroughly worked out than are the 
one hundred and thirty plates in this volume."— ^rc/tt/sac/. 

Linear Berspective, 

ARCHITECTURAL PERSPECTIVE : The whole Course and 
Operations of the Draughtsman in Drawing a Large House in Linear Per- 
spective. Illustrated by 39 Folding Plates. By F. O. Ferguson. Demy 
8vo, 3s. 6d. boards. LJ^st published. 

Architectural Drawing. 

PRACTICAL RULES ON DRAWING, for the Operative Builder 
and Young Student in Architecture, By George Pyne. With 14 Plates, 4to, 
ys. 6d. boards. 

Sir Wm. Chambers on Civil Architecture. 

THE DECORATIVE PART OF CIVIL ARCHITECTURE. 
By Sir William Chambers, F.R.S. With Portrait, Illustrations, Notes, and 
an Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. Revised 
and Edited by W. H. Leeds, with a Memoir of the Author, 66 Plates, 4to, 
21s. cloth. 

House Building and Bepairing. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What will it Cost 
to Buili, Alter, or Repair? A Price Book adapted to the Use of Unpro- 
fessionil People, as well as for the Architectural Surveyor and Builder. By 
Jambs D. Simon, A.R.I.B.A. Edited and Revised by Francis T. W. Miller, 
A.R.I.B.A. With numerous Illustrations. Fourth Edition, Revised. Crown 
8vo, 3s. 6d. cloth. 
" In two years it will repay its cost a hundred times ow."— Field, 

Cottages and Villas. 

COUNTRY AND SUBURBAN COTTAGES AND VILLAS: 
How to Plan and Build Them. Containing 33 Plates, with Introduction, 
General Explanations, and Description of each Plate. By Jambs W. Bogub, 
Architect, Author of " Domestic Architecture," &c. 4to, 10$. 6d, cloth. 
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The New Builder^s Price Book, 1892. 

LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1892. A 

Comprehensive Handbook of the Latest Prices and Data for Builders. 

Architects, Engineers and Contractors. Re-constructed, Re-written and 

Further Enlarged, By Francis T. W. Miller, 700 closely-printed pages, 

crown 8vo, 45. cloth. [Just published. 

" This book is a very useful one, and should find a place In every English office connected with 
the buildin? and engineering professions."— /wrf/w^rtVj. 

"This Price Book has been set up in new type. . . . Advantage has been taken of the 
transformation to add much additional mformation, and the volume is now an excellent book of 
te.tet&ace."— Architect. 

" In its new and revised form this Price Book Is what a work of this kind should be— compre- 
hensive, reliable, well arranged, legible and well hoMndi."— British Architect. 

" A work of establisbea reputation." — Athenautn. 

" This very useful handbook is well written, exceedingly clear in its explanations and great 
care has evidently been taken to ensure accuracy."— Jfor«««^ Advertiser. 

jDeaigningf Medsu/Hng, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEASUR- 
ING AND VALUING ARTIFICERS* WORKS, Containing Directions for 
taking Dimensions, Abstracting the same, and bringing the Quantities into 
Bill, with Tables of Constants for Valuation of Labour, and for the Calcula- 
tion of Areas and Solidities. Originally edited by Edward Dobson, Architect. 
With Additions on Mensuration and Construction, and a New Chapter on 
Dilapidations, Repairs, and Contract?, by B. Wyndham Tarn. M.A. Sixth 
Edition, including a Complete Form of a Bill of Quantities. With 8 Plates and 
63 Woodcuts. Crown 8vo, ys. 6d. cloth. 

** Well fulfils the promise of its title-pare, and we can thoroughly recommend it to the dass 
for whose use it has been compiled. Mr. Tarn's additions and revisions have much increased the 
usefulness of the work, and have especially augmented its value to students."— Bttfineerin^. 

"This edition will be found the most complete treatise on the principles of measuring and 
valuing artificers' work that has yet been puhhs!b»d."—Buildtfi£r News, 

JPocket Estimator and Technical Guide. 

THE POCKET TECHNICAL GUIDE, MEASURER AND 
ESTIMATOR FOR BUILDERS AND SURVEYORS, Containing Tech- 
nical Directions for Measuring Work in all the Building Trades, Complete 
Specifications for Houses, Roads, and Drains, and an easy Method of Estimat- 
ing the parts of a Building collectively. By A. C. Beaton, Author of 
''Quantities and Measurements," &c. Sixth Edition, Revised. With 53 
Woodcuts, waistcoat-pocket size, is. 6i. gilt edges. lJ*^st published. 

•• No buUder, architect, surveyor, or valuer should be without his ' Beaton.' ' —Building News. 
"Contains an extraordinary amount of information in daily requisition In measurmg and 
estimating. Its presence in the pocket will save valuable time and trouble."— ^««W/«^ World. 

Donaldson on Specifications. 

THE HANDBOOK OF SPECIFICATIONS: or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up 
Specifications and Contracts for Works and Constructions. Illustrated by 
Precedents of Buildings actually executed by eminent Architects and En- 
nneers. By Professor T. L. Donaldson, P.R.I.B.A., &c. New Edition, in 
One large Vol., 8vo, with upwards of 1,000 pages of Text, and 33 Plates, 
£1 IIS. 6d, cloth. 

"In this work forty-four specifications of executed works are eiven, Inchidlng the spedfica* 
tions for parts of the new Houses of Parliament, by Sir Charles Barry, and for the new Royal 
Exchange, by Mr. Tite, M.P. The latter, in particular, is a very complete and remarkable 
document. It embodies to a great extend as Mr. Donaldson mentions, 'the bill of quantities 
with the description of the worlu.' ... It is valuable as a record, and more valuable stiU as a 
book of precedents. . . . Suffice It to say that Donaldson's 'Handbook of Spedficattont 
must be bought by all architects."— ^Mi/cf^.' 

Bartholomew and Mogers' Specifications. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer, Surveyor, and Builder. With an Essay 

on the Structure and Science of Modern Buildmgs. Upon the Basis of the 

Work by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly 

added to by Frederick Rogers, Architect. Second Edition, Revised, with 

Additions. With numerous Illustrations, medium 8vo, 15s. cloth. 

" The collection of specifications prepared by Mr. R(M%rs on the basis of Bartholomew's work 

Is too well known to need any recommendation n-om us. It is one of the books with which every 

young architect must be equipped ; for time has shown that the specifications cannot be set aside 

through any defect in them."— Architect, 
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Building ; Civil and Ecclesinstical. 

A BOOK ON BUILDING, Civil and Ecclesiastical including 
Church Restoration ; with the Theory of Domes and the Great Pyramid, &c. 
By Sir Edmund Beckett, Bart., LL.D., F.R.A.S., Author of "Clocks and 
Watches. andJBells," &c. Second Edition, Enlarged. Fcap. 8vo, 55. cloth. 
" A book wnich Is always amusinsr and nearly always Instructive. The style throughout is in 
the highest degree condensed and epigrammatic."— T'tm^x. 

Ventilation of Buildings. 

VENTILATION. A Text Book to the Practice of the Art oj 
Ventilating Buildings. With a Chapter upon Air Testing. By W. P. Buchan, 
R.P., Sanitary and Ventilating Engineer, Author of " Plumbing," &c. With 
170 Illustrations, izmo, 4s. cloth boards. [just published. 

Tlie Art of Blumbing. 

PLUMBING, A Text Book to the Practice of the Art or Craft of 
tJu Plumber, with Supplementary Chapters on House Drainage, embodying the 
latest Improvements. By William Paton Buchan, R.P., Sanitary Engineer 
and Practical Plumber. Sixth Edition, Enlarged to 370 pages, and 380 
Illustrations, zzmo, 45. cloth boards. 
"A text book which may be safely put in the hands of every young plumber, and which will 

also be found useful by architects and medical professors."— ^Mi^^r. 

" A valuable text book, and the only treatise which can be rtgarded as a really reliable manual 

of the plumber's 9.Tt.'—Buildmg News. 

Geometry for the Architect, Engineer , etc. ' 

PRACTICAL GEOMETRY, for the Architect, Engineer and 
Mechanic, Giving Rules for the Delineation and Application of various 
Geometrical Lines, Figures and Curves. By E. W. tarn, M.A., Architect, 
Author of "The Science of Building," &c. Second Edition. With 173 Illus- 
trations, demy 8vo, 9s. cloth. 

" No book with the same objects in view has ever been published in wUch the clearness of the 
rules laid down and the illifctrative diagrams have been so satisfJactory.' — 5a?/;fw«». 

The Science of Qeometry. 

THE GEOMETRY OF COMPASSES; or. Problems Resolved 
by the mere Description of Circles, and the use of Coloured Diagrams and 
Symbols, By Oliver Byrne. Coloured Plates. Crown 8vo, 35. 6d, cloth. 
" The treatise is a good one, and remarkable— like all Mr. Byrne's contributions to the science 
ef geometry— for the lucid character of its teaxldng."—Buiidingr News. 



DECO RATIVE ARTS , etc. 

Woods and Marbles (Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF WOODS 
AND MARBLES, as Taught and Practised by A. R. Van der Burg and P. 
Van der Burg, Directors of the Rotterdam Painting Institution. Royal folio, 
i8t by i2i in.. Illustrated with 24 full-size Coloured Plates; also 12 plain 
Plates, comprising 154 Figures. Second and Cheaper Edition. Price £i 11s. 6d, 
List of Plates, 
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*»• Opinions of the Press. 
" Those who desire to attain skill in the art of painting woods and marbles will find advantage 
In consulting this book. . . . Some of the Working Men's Clubs should give theu young men 
the opportunity to study It."— ^M^Afer. 

" A comprehensive guide to the art The explanations of the processes, the manipulation and 
management of the colours, and the beautifully executed plates will not be the least valuable to the 
student who aims at makhig his work a fiaithful transcript nf uatun."—Bua<iing- News, 
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Souse Decoration. 

ELEMENTARY DECORATION. A Guide to the Simpler 
Forms of Everyday Art, as applied to the Interior and Exterior Decoration of 
Dwelling Houses, &c. By James W. Facey, Jun. With 68 Cuts. i2ino, 2S. 
cloth limp. 

PRACTICAL HOUSE DECORATION : A Guide to the Art of 
Ornamental Painting, the Arrangement of Colours in Apartments, and the 
principles of Decorative Design. With some Remarks upon the Nature and 
Properties of Pigments. By James William Facey, Author of " Elementary 
Decoration," &c. With numerous lUustratioDS. i2mo, 25. 6d. cloth limp. 
N.B.—The above Two Works together in One Vol., strongly half-bound, 5s. 

Colour. 

A GRAMMAR OF COLOURING. Applied to Decorative 
Painting and the Arts. By George Field. New Edition, Revised, Enlarged, 
and adapted to the use of the Ornamental Painter and Designer. By Ellis 
A. Davidson. With New Coloured Diagrams and Engravings. i2mo, 3s. 6d. 
cloth boards. 
"The book is a most useful resume of the properties of pigments."— Buildfr. 

House Painting, Graining, etc. 

HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 
WRITING, A Practical Manual of. By Ellis A. Davidson, Sixth Edition. 
With Coloured Plates and Wood Engravings. i2mo, 6s. cloth boards. 
" A mass of information, of use to the amateur and of value to the practical man." — Ens^lish 
Mechanic. 

" Simply invaluable to the youngster enterini? upon this particular calling, and highly service 
able to the man who is practising it. —Furniture Gazette. 

Decorators, Receipts for, 

THE DECORATOR'S ASSISTANT: A Modern Guide to De- 
corative Artists and Amateurs, Painters, Writers, Gilders, &c. Containing 
i:pwards of 600 Receipts, Rules and Instructions ; wiih a variety of Informa- 
tion for General Worls connected with every Class of Interior and Exterior 
Decorations, &c. Fourth Edition, Revised. 152 pp., crOwn 8vo, is. in wrapper. 
" Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist of 

larger treatises on colour and technical processes. It would be difficult to meet with a work so full 

of varied information on the painter's art."— Bui/din^ A'nvs. 

" We recommend the work to all who, whether for pleasure or profit, require a guide to decora-> . 

tion."— Plumber and Decorator. 

Moyr Smith on Interior Decoration. 

ORNAMENTAL INTERIORS, ANCIENT AND MODERN-.. 
By J. MoYR Smith. Super-royal 8vo, with 32 full- page Plates and numerous* 
smaller Illustrations, handsomely bound in cloth, gilt top, price i8s. 
" The book is well illustrated and handsomely got up, and contains some true criticism and a - 
good many good examples of decorative treatment. —77^ Builder. 

" Tills is the most elaborate and beautiful work on the artisti: decoration of interiors that we 
have seen. . . . The scrolls, panels and other designs from tile author's own pen are very 
beautiful and chaste ; but he takes care that the designs of other men shall figure even more thar 
his own." — Liverpool Albion. 

" To all who take an interest in elaborate domestic ornament this handsome volume will be 
welcome." — Graf hie. 

British and Foreign Marbles. 

MARBLE DECORATION and the Termtnoh^ of British and 
Foreign Marbles, A Handbook for Students. By George H. Blagrove, 
Author of " Shoring and its Application," &c. With 28 Illustrations. Crowa 
&VO, 3$. 6d. cloth. 

" This most useful and much wanted handbook should be in the hands of every architect and' 
builder."— ^«tVrft«^ IVorld. 

• • It is an excellent manual for students, and interesting to artistic r€adersgeTiera.My."—Saturdoj 
Review. 

" A carefully and usefully written treatise ; the work is essentially pxac^cal."— Scotsman. 

Marble Working, etc. 

MARBLE AND MARBLE WORKERS: A Handbook for 
Architects, Artists, Masons and Students. By Arthur Lee, Author of " A 
Visit to Carrara," " The Working of Marble," &c. Small crown 8vo, is. cloth. 
" A really valuable addition to the technical literature cf archi'ects and masons. '—Building 
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DELAMOTTE'S WORKS ON ILLUMINATION AND ALPHABETS. 



A PRIMER OF THE ART OF ILLUMINATION, for the Use of 
Beginners : with a Rudimentary Treatise on the Art, Practical Directions for 
its exercise, and Examples taken from Illuminated MSS., printed in Gold and 
Colours. By F. Delamottb. New and Cheaper Edition. Small 4to, 6s. orna- 
mental boards. 
"The examples of ancient MSS. recommended to tiie student; which, with much rood sense, 

tb» author chooses from collections accessible to all, are selected with judgment and Knov^edse, 

as well as tasto."'-Athenaum. 

ORNAMENTAL ALPHABETS, Ancient and Mediaval, from the 
Eighth Century, with Numerals; including Gothic, Church-Text, large and 
small, German, Italian, Arabesque^ Initials for Illumination, Monograms, 
Crosses, &c. &c., for the use of Architectural and Engineering Draughtsmen, 
Missal Painters, Masons, Decorative Painters, Lithographers, En^avers, 
Carvers, &c. &c. Collected and Engraved bv F. Delamottb, and printed in 
Colours. New and Cheaper Edition. Royal 8vo, oblong, v. 6d. ornamental 
boards. 
" For those who hisert enamelled sentences round gfUded chalices, who blazon shop legends over 

sho>doors, who letter church walls with pithy sentences from the Decalogue, this book will be use* 

fdu*'^Ath€tutum. 

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental; 
including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^prossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; 
with several Original Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and Enp-aved by F. Dblamotte, and printed in Colours. New 
and Cheaper Edition. Royal 8vo, oblong, 35. 64. ornamental boards. 
"There is comprised in it ev-:ry possible shape into which the letters of the alphabet and 

numerals can be formed, and the talent which has been expended in the conception of the various 

plain and ornamental letters is vroader(vl."Starulard, 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMU 
NA TORS. By F. G. Delamottb. Containiikg ai Plates and Illuminated 
Title, printed in Gold and Colours. With an Introduction by T. Willis 
Brooks. Fourth and Cheaper Edition. Small 4to, 4s. ornamental boards. 
" A volume in which the letters of the alphabet come forth riorified in gilding andall the colours 

of the prism interwoven and intertwined and intermingled. "-nSMn. 

THE EMBROIDERER'S BOOK OF DESIGN. Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modem Alphabets, and National Emblems. Col- 
lected by F. Delamottb, and printed in Colours. Oblong royal 8vo, is. 6d. 
ornamental wrapper. 
" The book will be of great assistance to ladies and voung children who are endowed with the 

art of plying the needle in this most ornamental and useml pretty work."— fox/ Anglian Times. 



Wood Carving. 

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. With Ten Plates. New and Cheaper Edition. 
Crown 8vo, 35. in emblematic wrapper. 

" The handicraft of the wood-carver, so well as a book can Impart It, may be learnt from ' A 
Lady's ' publication." — Athenaum. 

•• The directions given are plain and easily underwood."— £>^/£r A Mechanic 

Qldss Painting. 

GLASS STAINING AND THE ART OF PAINTING ON 
GLASS. From the German of Dr. Gbssert and Emanuel Otto Fromberq. 
With an Appendix on Tub Art of Enamelling. i2mo, 2S. 64, cloth limp. 

Letter Painting. 

THE ART OF LETTER PAINTING MADE EASY. By 
Jambs Grbiq Badbnoch. With 12 full-page Engravings of Examples, is. 6d, 
cloth limp. 

" The system is a simple one, but quite original, and well worth the careftil attention of letter 
painters. It can t>e easily mastered and xtmtmbtxed."~'BuiUlifv ^ewt. 
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CARP ENTRY, TIMBER , etc. 

Tredgold'8 C€irpentry, Revised db Enlarged by Tarn, 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 
A Treatise on the Pressure and Equilibrium of Timber Framing, the Resist- 
ance of Timber, and the Construction of Floors, Arches, Bridges, Roofs, 
Uniting Iron and Stone with Timber, &c. To which is added an Essay 
on the Nature and Properties of Timber, &c., with Descriptions of the kinds 
of Wood used in Building ; also numerous Tables of the Scantlings of Tim- 
ber for different purposes, the Specific Gravities of Materials, &c. By Thomas 
Trbdgold, C.E. With an Appendix of Specimens of Various Roots of Iron 
and Stone, Illustrated. Seventh Edition, thoroughly revised and considerably 
enlarged by E. Wyndham Tarn, M.A., Author of "The Science of Build- 
ing," &c. with 6i Plates, Portrait of the Author, and several Woodcuts. In 
one large vol., 4to, price £i 5s. cloth. 

"Ought to be in every architect's and every builder's \SbTUy.''—BufftUr. 
" A work whose monumental excellence must commend it wherever slcilful carpentry Is con- 
cerned. The author's principles are rather confirmed than impaired by time. 'Tbe additional 
\3lates are of great intrinsic yaX\xe."-~BuiidiHg^ News. 

Woodworking Machinery. 

WOODWORKING MACHINERY : Its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and the Economi- 
cal Conversion of Timber. Illustratediwith Examples oi Recent Designs by 
leading English, French, and American Engineers. By M. Powis Bale, 
A.M.Inst.C.E., M.I.M.E. Large crown 8vo, 12s. 6d. cloth. 
" Mr. Bale is evidently an expert on the subject and he has collected so much Information that 

his book is all-sufficient for builders and others engaged in the conversion of timber."— A txAi/ect. 
"The most comprehensive compendium of wood-working machinery we have seen. The 

author is a thorough master of his subiect."—Sui/tiift£r News. 

" The appearance of this book at the present time will, we should think, give a consId< rable 

impetus to the onward march of the machinist engaeed in the designing and manufacti re of 

wood- working machines. It should be in the office of every wood-working factory."— Jff^Z/xA 

tfechanic. 

Saw Mills, 

SA W MILLS : Their Arrangement and Management, and the 
Economical Conversion of Timber. (A Companion Volume to " Woodwork- 
ing Machinery.") By M. Powis Bale. With numerous Illustrations. Crow 
8vo, 105. 6d. cloth. 

" The admtnistratioH of a large sawing establishment is discussed, and the subject examine^. 
<irom a financial standpoint. We could not desire a more complete or practical treatise."— i^Mt/o'tfr. 
" We highly recommend Mr. Bale's work to the attention and perusal of all those who are en* 
gaged in the art of wood conversion, or who are about building or remodelling saw-mills on im- 
proved principles."— ^MiMi^ News, 

Carpentering. 

THE CARPENTER'S NEW GUIDE; or, Book of Lines for Car- 
penters ; comprising all the Elementary Principles essential for acquiring a 
knowledge of Carpentry. Founded on the late Peter Nicholson's Standard 
Work. A New Edition, Revised by Arthur Ashpitel, F.S.A. Together 
with Practical Rules on Drawing, by Gborqs Pymb, With 74 Plates, 
4to, £i IS. cloth. 

Handrailing and Stairhuilding. 

A PRACTICAL TREATISE ON HANDRAILING : Showing 
New and Simple Methods for Finding the Pitch of the Plank, Drawing tiie 
Moulds, Bevelling-, Jointing*up, and Squaring the Wreath. By Gsot. .a 
Colli NGS. Second Edition, Revised and Enlarged, to which is added A 
Treatise on Stairbuilding. With Plates and Diagrams, zamo, 25. 64, 
cloth limp. 

*' Will be found ofjpractical utility in the execution of this difficult branch of joinery."— ^Mi/^t^r. 

" Almost every difficult phase of this somewhat intricate branch of joinery is elucidated by the 
aid of plates and explanatory letterpress."— /'Mrni^r^ GoMette, 

Circular Tf^orJc 

CIRCULAR WORK IN CARPENTRY AND JOINERY: A 

Practical Treatise on Circular Work of Sinzle and Double Curvature. ! y 
George Collings, Author of " A Practical Treatise on Handrailing." M s- 
trated with numerous Diagrams. Second Edition. x2mo, 2S. 6d. cfoth li: p. 

" An excellent example of what a book of this kind should be. Cheap in price, clear in d- * .• i- 
tion and prarticai in the examples selected."— Z/wi^/r. 
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limber Merchant's Companion. 

THE TIMBER MERCHANTS AND BUILDER'S COM^ 
PAN ION, Containiog New and Copious Tables of the Reduced Weight and 
Measurement of Deals and Battens, of all sizes, from One to a Thousand 
Pieces, and the relative Price that each size bears per Lineal Foot to any 

given Price per Petersburg Standard Hundred ; the Price per Cube Foot of 
quare Timber to any given Price per Load of 50 Feet ; the proportionate 
Value of Deals and Battens by the Standard, to Square Timber by the Load 



of 50 Feet ; the readiest mode of ascertainmg the Price of Scantling per 
Lineal Foot of any size, to any given Figure per Cube Foot, &c. &c. Bv 
William Dowsing. Fourth Edition. Revised and Corrected. Cr. 8vo, 3«. ci. 



" We are glad to see a fourth edition of these admirable tables, 'm-hich for correctness and 
simplicity of arrangement leave nothing to be desired."— 7i7«*^r Trades Journal. 

"An exceedingly well-arranged, clear, and concise manual of tables for the use of aU who buy 
or sell timber."— ytf«r»ia/ q^ forestry. 

Practical Tim,her Merchant. 

THE PRACTICAL TIMBER MERCHANT, BeiDg a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., comiflrisiug 
useful Tables for all purposes connected with the Timber Trade, Marks of 
Wood, Essay on the Strength of Timber, Remarks on the Growth of Timber, 
&c. By W. Richardson. Fcap. 8vo, 3s. 6d. cloth. 
" This handy manual contains much Suable Inrormation for the use of timber merchant** 

btdlders, foresters, and all others connected with the growth, sale, and manufacture of timber."— 

youmalqf Forestry. 

Timber Freight Book. 

THE TIMBER MERCHANTS, SAW MILLER'S, AND 
IMPORTER'S FREIGHT BOOK AND ASSISTANT. Comprising Rules, 
Tables, and Memoranda relating to the Timber Trade. By William 
Richardson, Timber Broker; together with a Chapter on *' Speeds of Saw 
Mill Machinery," by M. Powis Bale, M.LM.E., &c. lamo, 35. 6d. cl. boards. 
"A very useful manual of rules, tables, and memoranda relating to the timber trade. We re- 
commend it as a compendium of calculation to all timber measurers and merchants, and as supply* 
Ing a real want in the xxdA^"—Buiidin^ News. 

BacMng-Caae Makers^ Tables for. 

PACKING-CASE TABLES ; showing the number of Super- 
ficial Feet in Boxes or Packing-Cases, from six inches square and upwards. 
By W. Richardson, Timber Broker. Third Edition. Oblong 4to, 35. 6<^. cl. 
"Invaluable labour-saving tables." — Ironmonzer, 
"Will saTe much labour and calculation."— CTnwer. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA^ 

SUREMENT. Tables calculated from x to 200 inches in len^h, by i to lofi 

inches in breadth. For the use of Architects, Surveyors, Engmeers, Timber 

Merchants, Builders, &c. By Jambs Hawkinqs. Third edition. Fcap.» 

35. 6d, cloth. 

" A useful collection of tables to facilitate rapid calculation of surfaces. The exact area of any 

snrfkce of which the limits have been ascertained can be instantly determined. The book will be 

found of the greatest utility to all engaged in building octerations." — Scotsman. 

" These tables will be found of great assistance to all who require to make calculations in super« 
ficial measurement"— £n!f/iJ'A Mechanic, 

Forestry. 

THE ELEMENTS OF FORESTRY. Designed to aflford In- 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F.B. 
Hough. Large crown 8vo, zos. cloth. 

Timber Importer's Guide. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS AND 
BUILDER'S STANDARD GUIDE. By Richard E. Grandy. Compris- 
ing an Analysis of Deal Standards, Home and Foreign, with Comparative 
Vtdues and Tabular Arrangements for fixing Nett Landed Cost on Baltic 
and North American Deals, including all intermediate Expenses, Freight, 
Insurance, &c. &c. Together with copious Information for the Retailer and 
Builder. Third Edition, Revised, ismo, 2S. cloth limp. 
" Everything It pretends to be : built up gradually, it leads one from a forest to a treenail, and 

throws in, as a inakeweight; a host of material concerning bricks, columns, cisterns, Scc"-~£HjriisA 

Mtchanie. 
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MARINE ENQINEERING, NAVIGATION, etc. 

Chain Cables. 

CHAIN CABLES AND CHAINS. Comprising Sizes and 
Curves of Links, Studs, &c., Iron for Cables and Chains, Chain Cable and 
Chain Making, Forming and Welding Links, Strength of Cables and Chains, 
Certificates for Cables, Marking Cables, Prices of Chain Cables and Chains, 
Historical Notes, Acts of Parliament, Statutory Tests, Charges for Testing, 
List of Manufacturers of Cables, &c. &c. B v Thomas W. Traill, F.E.R. N ., 
M. Inst. C.E., Engineer Surveyor in Chief, Board of Trade, Inspector of 
Chain Cable and Anchor Proving Establishments, and General Superin< 
tendent, Lloyd's Committee on Proving Establishments. With numerous 
Tables, Illustrations and Lithographic Drawings. Folio, £2 as. cloth, 
bevelled boards. 

' ' It contains a vast amount of valuable information. Nothingf seems to be wanting to make it 
a complete and standard work of reference on the subject."— A^aM/tco/ Magamin*, 

Marine Engineering. 

MARINE ENGINES AND STEAM VESSELS (A Treatise 
on). By Robert Murray, C.E. Eighth Edition, thoroughly Revised, with 
considerable Additions by the Author and by Gborgb Carlisle, C.E., 
Senior Surveyor to the Board of Trade at Liverpool. lamo, y. cloth boards. 
" Well adapted to give the young steamship engineer or manne engine and boiler maker a 
general mtroduction into his prawiical wotk."'—Afet Manual JForld. 

" We feel sure that this thoroughly revised edition will continue to be as |>opular In the ftiture 
as it has been in the pakt, as, for its size, it contains more useful infui motion than any similar 
tteaXiSK." —Industries. 

The information given is both sound and sensible, and well qualified to direct young sea- 
going hands on the straight road to the extra chiefs csrt ficate. Most useful to surveyors, 
inspectori, draughtsmen, and all young engineers who take an interest in their profession."— 

Glasgow Herald, 
"An indiipensable manual for the student of marine engineeting."— Z-tvcr;^^/ Alercury, 

Pocket-Bookfor Naval Architects and Shipbuilders. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET-BOOK of Formula,Rule5,and Tables,and MARINE ENGINEER*S 
AND SURVEYOR'S Handy Book of Reference. By Clement Mackrow, 
Member of the Institution of Naval Architects, Naval Draughtsman. Fourth 
Edition, Revised. With numerous Diagrams, &c. Fcap., izs, 6d, strongly 
bound in leather. 
" WUl be found to contain the most useful tables and formulae required by shipbuilders, carefully 

collected from the best authorities, and put together in a popular and simple (orm."— Engineer. 
"The professional shipbuilder has now, m a convenient and accessible form, reliable data fot 

solvins' many of the numerous problems that present themselves in the course of his work.."— Iron. 
"There is scarcely a subject on which a naval architect or shipbuilder can require to refresh 

his memory wlUch will not be found within the covers of Mr. Maickxoyr'%book,"—£ngiuh Mechanic, 

Focket'Book for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FOR^ 
MULjB FOR MARINE ENGINEERS. By Frank Proctor, A.I.N.A. 



Third Edition. Royal aamo, leather, gilt edges, with strap, 4s. 
"We recommend it to our readers as going far to supply a loi^-felt want."— ^ 
"A most useful companion to all marine engiaaen."— united Service Gasette, 



NaveU Scienc$, 



Introduction to Marine Engineering. 

ELEMENTARY ENGINEERING : A Manual for Young Marine 
Engineers and Apprentices, In the Form of Questions and Answers on 
Metals, Alloys, Strength of Materials, Construction and Management of 
Marine Engines and Boiltrs, Geometry, &c. &c. With an Appendix of Useful 
Tables. By John Sherren Brewer, Government Marine Surveyor, Hong- 
kong. Small crown 8vo, 2s. cloth. 
" Contains much valuable information for the class for whom it is intended, especially in the 

(Chipters on the management of boilers and eng nes."— A'a«/ifa/ Magazine. 
•• A useful introduction to the more elaborate text \iOoV&."— Scotsman. 
" To a student who has the requisite desire and resolve to attain a thorough knowledge, Mr. 

Brewer offers decidedly useful \itX^.'~-Athenttum. 

Navigation. 

PRACTICAL NAVIGATION, Consisting of The Sailor's 
Sea-Book, by James Greenwood and W. H. Rosser; together with the 
requisite Mathematical and Nautical Tables for the Workmg of the Problems, 
by Henry Law, C.E., and Professor J. R. Younq. Illustrated, zamo, yt, 
«trongly half-bound. 
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MINING AND METALLURGY. 



MetaUiferotM Mining in the United Kingdom. 

BRITISH MINING : A Treatise on the History, Discovery, Practica) 
Development^ and Future Prospects of Metalliferous Mines in the United King* 
dom. Bt Robert Hunt, F.R.S., Keeper of Mining Records ; Editor of 
" Ure'8 Dictionary of Arts, Manufactures, and Mines,'^ &c. Upwards of 950 
pp., with 230 Illostrations. Second Edition, Revised. Super-royal 8vOr 
£2 2S. oloth. 

" One of the most TSluable works of reference of modem times. Mr. Hnnt, as keeper of ndnlng 
records of the United Kingdom, has had opportunities for such a task not enjoyed by anyone else, 
and has evidently made the most of them. . . . The language and style adopted are good, and 
the treatment of the various subjects laborious, conscientious, and scienti&c."^£n£itteertnjr. 

"The book is, in fact; a treasure-house of statistical information on mining subjects, and we 
know of no other work embodying so great a mass of matter of this kind. Were this the onl^r 
merit ef Mr. Hunt's volume, it would be sufficient to render it indispensable in this library of 
everyone interested in the development of the miniog and metallurgical mdustries of this country.' 
— Athetutum, 

" A mass of Information not elsewhere available, and of the greatest value to those who may 
be interested in our great mineral industries."— £«^V*^*r. 

"A sound, busmess-Uke collection of interesting facts. . . . The amount of Information 
Mr. Hunt has brought together is enormous. . . . The volume appears likely to convey more 
Instruction upon the subject than any work hitherto published."— ^(mim;;- youmal, 

CoUiery Management, 

THE COLLIERY MANAGER'S HANDBOOK: A Compre. 
hensive Treatise on the Laying-out and Working of Collieries, Designed as 
a Book of Reference for Colliery Managers, and for the Use of Coal-Mining 
Students preparing for First-class Certificates. By Caleb Pambly, Mining 
Engineer and Surveyor: Member of the North of England Institute of 
Minins and Mechanical Engineers; and Member of the South Wales Insti- 
tute ot Mining Engineers. With nearly 500 Plans, Diagrams, and other 
Illustrations. Medium 8vo, about Coo pages. Price £1 5s. strongly bound. 

[Just published^ 

Coal and Iron. 

THE COAL AND IRON INDUSTRIES OF THE UNITED 
KINGDOM. Comprising a Description of the Coal Fields, and of the 
Principal Seams of Coal, with Returns of their Produce and its Distribu- 
tion, and Analyses of Special Varieties. Also an Account of the occurrence 
of Iron Ores in Veins or Seams ; Analyses of each Variety ; and a History ot 
the Rise and Progress of Pig Iron Manufacture. By Richard Meade, Assistant 
Keeper of Mining Records. With Maps. 8vo, £1 8s. cloth. 
" The book is one which must find a place on the shelves of all Interested In coal and Iron 

production, and in the iron, steel, and other metallurgical industries."— £'»^m/^. 

"Of this book we may imreservedly say that it is the best of its class which we have ever met. 
. . A book of reference which no one engaged in the iron or coal trades should omit from his 

library."— /rw» and CoeU Trades Review, 

Prospecting for Gold and other Metals. 

THE PROSPECTOR'S HANDBOOK: A Guide for the Pro- 

spector and Traveller in Search of Metal-Bearing or other Valuable Minerals. 

By J. W. Anderson, M.A. (Camb.), F.R.G.S., Author of "Fiji and New 

Caledonia." Fifth Edition, thoroughly Revised and Enlarged. Small 

crown 8vo, 3*. 6d, cloth. 

"Will supply a much felt want, especially among Colonists, in whose way are so often thrown 
many mineralt^cal specimens the value of which it is difficult to determine. —^nc<>'^'^r. 

••How to find commercial minerals, and how to identify them when they are" found, are the 
leading points to which attention is directed. The author has managed to pack as muchpractical 
detail mto his pages as would supply material for a book three times its size."— Af^Min^ journal. 

Mining Notes and Formulce. 

NOTES AND FORMULM FOR MINING STUDENTS. By 

iOHN Herman Merivale, M.A., Certificated Colliery Manager. Professor of 
fining in the Durham College of Science, Newcastle-upon-Tyne. Third 
Edition, Revised and Enlarged. Small crown 8vo, 2S, 6d. cloth. 
" Invaluable to anyone who is working up for an examination on mining subjects."— Coal and 
Iron Trade* Revteiu. 

" The author has done his work in an exceedingly creditable manner, and has produced a book 
that will be of service to students, and those who are practically engaged in mining operations.*'— 
Ent^neer. 

" A vast amount of technical matter of the utmost value to mining engineers, and of consider^ 
able interest to students."— v5cA<^;/maj/^n 
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Explosives. 

A HANDBOOK ON MODERN EXPLOSIVES, Being a 
Practical Treatise on the Manufacture and Application of Dynamite, Gun- 
CottOD, Nitro-Glycerine and other Explosive Compounds. Including the 
Manufacture of Collodion-Cotton. Bv M. Eissler, Mining Engineer and 
Metallurgical Chemist, Author of " The Metallurgy of Gold," &c. With 
about 100 Illustrations. Crown 8vo, 105. 6d. cloth. 
" Useful not o^ly to the miner, but also to officers of both services to whom blasUnsr and the 

use of explosives generally may at any time become a necessary auxiliary. "—Nature. 

" A veritat>le mine of mformation on the subject of explosives employed for military, mining 

ar.d blasting purposes."— ^rmy and Navy Gaxette. 

" The book \s clearly written. .Taken as a whole, we consider it an excellent little book and 

ons that should be found of great service to miners and others who are engaged ia work requiring 

the use Qitx^\o^v9&."—AthenaMm. 

Gold, Metallurgy of. 

THE METALLURGY OP GOLD : A Practical Treatise on the 

Metallurgical Treatment of Gold-bearing Ores. Including the Processt s of 

Concentration and Chlorinatioo, and the Assaying, Melting and Refining of 

Gold. By M. Eissler, Mining Engineer and Metsulurgical Chemist, formerly 

Assistant Assayer of the U. S. Mint, San Francisco. Third Edition, Revised 

and greatly Enlarged. With 187 Illustrations. Crown 8vo, 12s. 64. cloth. 

" This book thoroughly deserves its title of a ' Practical Treatise.' The whole process of gold 

miUmg. from the breaking ot the quartz to the assay of the bullion, is described in clear and 

ordernr narrative and with much, but not too miich, fuuiess of deiaiL"'-Saturday Revuw. 

" The work is a storehouse of information and valuable data, and we strongly recommend it to 
all professional men engaged in the gold-mining industry."— il^^/f^;^ journal 

Silver, Metallurgy of, 

THE METALLURGY OP SILVER : A Practical Treatise on 
the Amalgamation, Roasting and Liziviation of Silver Ores, Including the 
Assaying, Melting and Refining of Silver Bullion. By M. Eissler, Author 
of "The Metallurgy of Gold.'* Second Edition, Enlarged. With 150 Illus- 
trations. Crown 8vo, los. 6d. cloth. [Just published. 
" A practical treatise, and a technical work which we are convinced will supply a long-felt want 

amongst practical men, and at the same time be of value to students and others mdlrectly connected 

with tne industries."— Affni'Mtf youmal. 

" From first to last the book is thoroughly sound and reliable."— Co/ZrVry Guardian. 

" For chemists, practical miners, assayers and investors alike, we do not know of any work 

on the sul^ect so handy and yet so comprehensive."— C/;«j^0s/ Herald. 

Silver-Leadf Metallurgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A 
Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on varioas Smelting Establishments and 
Descriptions of Modern Furnaces and Plants in Europe and America. By 
M. Eissler, M.E., Author of "The Metallurgy of Gold," &c. Crown 8vo. 
400 pp., with numerous Illustrations, 12s. 6d. cloth. [Just published. 

Metalliferous Minerals and Mining. 

TREATISE ON METALLIFEROUS MINERALS AND 
MINING, By D. C. Davibs, F.G.S., Mining Engineer, &c., Author of "A 
Treatise on Slate and Slate Quarrying." Illustrated with numerous Wood 
Engravings. Fourth Edition, carefully Revised. Crown 8vo, 12s, 6d, cloth. 
"Neither the practical miner nor the general reader interested in mines can have a better book 
lis compaiUon and his guide."— .^if»<«^ l/aumai. IMiniu^ 14' ' ' 

" We are doing our readers a service in calling their attention to this valuable work."— 



for his compaiUon and his guide."— .^if»<«^ ycumal. IMining^ tVorld. 

"' We are doing our readers a service in calling their attention to this valuable work."— 
" As a history of the present state of mining throughouuthe world this t>ook has a real value, 



and it supplies an actual yfasit,"—Ath4naum, 

Earthy Minerals and Mining. 

A TREATISE ON EARTHY &- OTHER MINERALS AND 
MINING. By D. C. Davies, F.G.S. Uniform with, and forming a Com- 
panion Volume to, the same Author's " Metalliferous Minerals and Mining." 
With 76 Wood Engravings. Second Edition. Crown 8vo, 12s. 6d. cloth. 
" We do not remember to have met with any English work on mining matters that contains 

the same amount of information packed in equally convenient {otm."~-Acaaeffty. 

" We should be hicUned to rank it as among the very best of the tiandy technical and trades 

manuals which have recently appeared."— i^ri/if A Quarttrly Review, 
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Mineral Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COMPLETE 
GUIDE, comprising a Treatise on Improved Mining Surv^ing and the Valuor 
tion of Mining Properties, with New Traverse Tables. By Wm. Linterm, 
Mining and Civil Engineer. Third Edition, with an Appendix on " Magnetic 
and Angular Surveving/' with Records of the Peculiarities of Needle Dis- 
tuibaaces. With Pour Plates of Diagrams, Plans, &c. zamo, 45. cloth. 
" Mr. Lintem's book forms a vmhiabl* and tioorousrhly trustworthy gulda."— •/rvM and CotU 

Tradts Review. 

" This new edition must be of the highest Tahie to colliery snryfyors, proprietors and mana* 

Z^x%." —Colliery Guardian. 

Asbestos and its Uses. 

ASBESTOS : Its Properties^ Occurrence and Uses, With some 
Account of the Mines of Italy and Canada. By Robert H. Jones. With 
Eight Collotype Plates and other Illustrations. Crown 8vo, 12s, 6d. cloth. 
" An interesting and invaluable -work."— Collierv Guardian. 
" We counsel our readers to get this exceedingly interesting work for themselves ; they will 

find in it much that is suggestive, and a great deal that is of immediate and practical usefulness. "— 

Builder. -•» . » 

" A valuable addition to the architect's and engineer's library."— .^Mt'/kft/^ News. 

Underground Bumping Machinery. 

MINE DRAINAGE. Being a Complete and Practical Treatise 
on Direct*Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number of the best known EnRines, their General Utility and 
the Special Sphere of their Action, the Mode of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stephen 
Michell. 8vo, 155. cloth. 
"Will be highly esteemed by coIUery owners and lessees^ ndnteff engineers, and students 

generally who require to be acquamted with the best means of securing the drainage of mines. It 

b a most valuable work, and stands almost alone in the literature of steam pumping machinery."— 

Colliery Guardian. 

" Much valuable information Is given, so that the book Is thoroughly worthy of an extensive 

circulation amongst practical men and purchasers of machinery."— i/ifn^v' journal. 

Mining Tools. 

A MANUAL OF MINING TOOLS, For the Use of Mine 
Managers, Agents, Students, &c. By \yiLLiAiif Moroahs, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. z2mo, 35. 6d, cloth limp. 
ATLAS OF ENGRAVINGS to Illustrate the above, contain- 
ing 335 Illustrations of Mining Tools, drawn to scale. 4to, 4s. 6d. cloth. 
"Students in the science of mining, and overmen, captains, managers, and viewers may gain 

practical knowledge and useful hints by the study of Mr. Morgans' ma mial . '—Colliery Guardian. 
" A valuable work, which will tend materially to improve our mining literature."— Jlf»nin;e' 

journal. 

Coal Mining. 

COAL AND COAL MINING: A Rudimentary Treatise on. By 
the late Sir Warington W.Smyth, M.A., F.R.S.,&c., Chief Inspector of the 
Mines of the Crown. Seventh Edition, Revised and Enlarged. With 
numerous Illustrations. i2mo, 4s. cloth boards. 
"As an outline is given of every known coal-field in this and other countries, u well as of the 

principal methods of working, the book will doubtless interest a very large number of readers."— 

Mining youmal. 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fenwick, 
Surveyor of Mines, and Thomas Baker, C.E. Illust. zamo, 3s. cloth boards. 

Granite Quarrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By 
George F. Harris, F.G.S., Membre de la Soci6t6 Beige de Gtologie, Lec- 
turer on Economic Geology at the Birkbeck Institution, &c. With Illustra- 
tions. Crown 8vOj 2s. 64. cloth. 
" A clearly and well-written manual for persons engaged or interested hi the granite industry.' 

— Scotsman. 

•' An interesting work, which will be deservedly esteemed."— C«//d^ Guardian. 

" An exceedingly interesting and valuable monograph on a subject wMch has hitherto received 

unaccountably httle attention in the shape of systemaiic literary tttanmeaW—Sco/tish Leader. 
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Electrical Engineering. 

THE ELECTRICAL ENGINEER'S POCKET-BOOK OF 
MODERN RULES, FORMULA, TABLES AND DATA. By H. R. 
Kempe, M.Inst.E.E., A.M.Inst C.E., Technical Oflacer Postal Telegraphs, 
Author of "A Handbook of Electrical Testing," &c. With numerous Illus- 
trations, royal 32mo, oblong, 5s. leather. \J^^ published. 
"There is very little in the shape of formulae or data wWch the electrician is lilcely to want 
in a hurry wliich caiinot be found in its pages." — Practical Engineer. . 

"A very useful book of reference for daily use in practical electrical engineermff and its 
various applications to the industries of the present day."— Iron. 
" It is the best book of its kind."— Electrical Engineer. 

"The Electrical Engineer's Pocket- Book is a good one."— Electrician. i-, ^ • . 

" Strongly recommended to those engaged in tne various electrical industries. '—Electncat 
Review. 

Electric Lighting, 

ELECTRIC LIGHT FITTING : A Handbook for Working 
Electrical Engineers, embodying Practical Notes on Installation Manage- 
ment. By John W. Urquhart, Electrician, Author of " Electric Light, ' &c. 
With numerous Illustrations, crown 8vo, 5s. cloth. IJ^^ published. 

"This volume deals with what may be termed the mechanics of electric lighting, and is 

addressed to m^n who are already engaged in the work or are training for it. The work traverses 

a ereat deal of ground, and may Be read as a sequel to the same author's useful work on * Electnc 

lAght.' "—Electrician. 

" This is an attempt to state in the simplest language the precautions which should be adoptea 

in installing the electric light, and to g've information,for the guidance of those who have to run 

the plant when installed. The book is well worth the perusal of the workmen for whom it is 

written." — Electrical Review. 

• Eminently practical and useful. . . . Ought to be in the hands of everyone In charge of 

an electric light plant."— if&rfrwa/ i:«^««r. 

" A really capital book, which we have no hesitation in recommending to the notice of workmg 

electricians and electrical engineers."— Affc/tanica/ fVorltU 

Electric lAght. 

ELECTRIC LIGHT : Its Production and Use. Embodying Plain 
Directions for the Treatment of Dynamo-Electric Machines, Batteries, 
Accumulators, and Electric Lamps. By J. W. Urquhart, C.E., Author of 
•* Electric Light Fitting," &c. Fourth Edition, Revised, with Large Additions 
and 145 Illustrations. Crown 8vo, 7s. 6J. cloth. IJ^st published. 

•• The book is by far the best that we have ^et met with on the sa.h\ect."—j4thenaum. 
"It is the only work at present available which gives, in language intelligible for the most part 

to the ordinary reader, a general but concise histonr of the means which have been adopted up to 

the present time in producing the electric l\ght."^Metropolitan. 

'^'The book contains a general account of the means adopted in producing the electric Ught, 

not only as obtained from voltaic or galvanic batteries, but treats at length of the dynamo-electric 

machine in several of its forms." — Colliery Guardian, 

Construction of Dynatnos* 

DYNAMO CONSTRUCTION : A Practical Handbook for the Use 
of Engineer Constructors and Electricians in Charge. With Examples of 
leading English, American and Continental Dynamos and Motors. By J. W. 
Urquhart, Author of " Electric Light," &c. Crown 8vo, 75. 6d. cloth. 

[Just published. 
• The author has produced a book for which a demand has long existed. The subject is 
treated in a thoroughly practical mainner. "—A/ec/iauical If arid. 

Dynamic Electricity and Magnetism. 

THE ELEMENTS OF DYNAMIC ELECTRICITY AND 
MAGNETISM. By Philip Atkinson, A.M., Ph.D. Crown 8vo. 400 pp. 
With 120 Illustrations, ids. 6d. cloth. [Just published. 

Text Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY, By 
Henry M. Noad, Ph.D.. F.R.S., F.C.S. New Edition, carefully Revised. 
With an Introduction and Additional Chapters, by W. H. Prebcb, M.I.C.E., 
Vice-President of the Society of Telegraph Engineers, &g. With 470 Illustra- 
tions. Crown 8vo, 12s. 6d. cloth. 

'We can recommend Dr. Noad's book for clear style, great range of sublect, a good index 
d a plethora of woodcuts. Such coDections as the present are indispensable. — Athenaufn. 
" An admirable text book for every student — t>eghmer or advanced — of electricity."— 
Etisineerin£: 
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Electric Lighting. 

THE ELEMENTARY PRINCIPLES OP ELECTRIC LIGHT- 
ING, Bt Alan A. Campi^bll Swinton, Associate I.E.E. Second Edition, 
Enlarged and Revised. With i6 Illustrations. Crown 8vo, is. 6d, cloth. 
"Anyone who desires a short and thoroughly clear exposition of the elementary prindples d 
^ectric-Uiiiting oannot do better than read this little motu'^—Brmi/brd Obstrvtr. 

Electricity. 

A MANUAL OF ELECTRICITY: Including Galvanism, Mag- 
netism, Dia^Magnetistn, Electro-Dynamics^ Magno-EIectricity, and tfu Electric 
Telegraph. By Hbnrt M. Noad, Ph.D., F.R.S., F.C.S. Fourth Edition. 
With 500 Woodcuts. 8vo, £1 4s. cloth. 
" It is worthy of a place in the library of every public institution."— Af^n/n^ youmal, 

Dgnafno Construction. 

HOWTOMAKEA DYNAMO: A PracticalTreatise for Amateurs. 
Containing numerous Illustrations and Detailed Instructions for Construct- 
ing a Small Dynamo, to Produce the Electric Light. Bv Alfred Crofts. 
Third Edition, Revised and Enlarged. Crown 8vo, 2S. cloth. 
"The instructions given in this unpretentious little book are sufficiently clear and explicit to 

enable any amateur mechanic possessed of average ^dll and the usual tdols to be found in an 

amateur's workshop, to build a practical dynamo machine." — EUctricUtH, 



NAT URAL SCIENCE , etc. 

Pneumatics and Acoustics. 

PNEUMATICS : including Acoustics and th$ Phinomena of Wind 

Currents, for the Use of Begmners. By Charles Tomlinsok, F.R.S. 

F.C.S., &c. Fourth Edition, Enlarged. lamo, is. 6d, cloth. 

' ' B^rlnners in the study of this Important application of science could not have a better manual . " 
^Scotsman, " A valuable and suitable text*bo(^ for students of Acoustics and the Pheno> 
meoa of Wind Cnxtt3aXs."''School»uut€r, 

Conchology. 

A MANUAL OF THE MOLLUSCA : Being a Treatise on Recent 
and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S., late Assistant 
Palaeontologist in the British Museum. With an Appendix on Recent and 
Fossil Conchological Discoveries, by Ralph Tate, A.L.S., F.G.S. Illustrated 
by A. N. Waterhousjs and Toseph Wilson Lowry. With 23 Plates and 
upwards of 300 Woodcuts. Reprint of Fourth Ed., 1880. Cr. 8vo, 7s. 6d. cl. 
" A most valuable storehouse of conchological and geological InlotvoiuovL."— Science Gossip, 

Geology. 

RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL 
AND HISTORICAL, Consisting of "Physical Geology," which sets forth 
the leading Principles of the Science ; and •• Historical Geology," which 
treats of the Mineral and Organic Conditions of the Earth at each successive 
epoch, especial reference being made to die British Series of Rocks; By 
Ralph Tatb, A.L.S., F.G.S., &c. With 350 Illustrations. i2mo, ss- cloth. 
" The fiilness of the matter has elevated the book into a manuaL Its information is exhaustive 
and well 9Xxmnged."—Sc/taoi Board ChronicU, 

Geology and Genesis. 

THE TWIN RECORDS OF CREATION; or, Geology and 
Genesis : their Perfect Harmony and Wonderful Concord, By Gborqb W. 
Victor le Vaux. Numerous Illustrations. Fcap. 8vo, 5s. cloth. 
" A valuable contribution to the evidences of Revelation, and disposes very conclusively of th« 
arguments of those who would set God's Works against God's Word.' —Tht Rock, 

The Constellations. 

STAR GROUPS: A Student's Guide to the Constellations, By 
J. Ellard Gore, F.R.A.S., M.R.I. A., &c., Author of "The Scenery of the 
Heavens." With 30 Maps. Small 4to, 5s. cloth, silvered. [Just published. 

Astronomy. 

ASTRONOMY. By the late Rev. Robert Main, M.A., F.R.S., 
formerly Radcliffe Observer at Oxford. Third Edition, Revised and Cor- 
rected to the present time, by W. T. Lynn, B.A., F.R.A.S. lamo, 25. cloth. 
" A sound and dnple treatise, very careAiUy edited, and a capital book for beginners."— 
KnoivUdgi, [Honal Timts, 

V Accurately brought down to tiie requirements of the present time by Mr. Lyxm."—£duc0, 
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DR. LARDNER'8 COURSE OF NATURAL PHILOSOPHY. 



THE HANDBOOK OF MECHANICS. Enlarged and almost re- 

written by Benjamin Loswt, F.R.A.S. With 378 Illastrations. Post 8vo, 

6s. cloth. 

"The perspicuity of the original has been retained, and chapters which had become obsolete 
have been replaced by others of more modem character. The explanations throughout are 
studiously popular, and care has be<ra taken to show the application of the various branches of 
physics to the hidustrial arts, and to the practical bushiess of hfe."—Miftm£r Journal. 

"Mr. Loewy has carefully revised th« book, and broi^^ it 19 to modem requir eme n t s."— 
Naiure. 

" Natural philosophy has had few exponents more able or better skilled hi the art of popu* 
larising the subject than Dr. Lardner ; and Mr. Loewy is doing good service in fitting this treatise* 
and the others of the series^ for use at the present tinde."— hSM^rman. 

THE HANDBOOK OP HYDROSTATICS AND PNEUMATICS. 
New EdiUon, Revised and Enlarged, by Benjamin Loewy, F.R.A.S. With 

336 Illustrations. Post 8vo, 55. cloth. 

"For those 'who desire to attain an accurate knowledge of physical science without the pro* 
found methods of mathematical tavestigation,' this work is not merely intended, but well adapted." 
^^hemical News. 

" The volume before us has been carefully edited, augmented to nearly twice tiie bulk of the 
former edition, and all the most recent matter has been aaded. . . . It u a vahiable text-book." 
—Naiurt. 

'• Candidates for pass exanUnatlons will find it, we tUnk, specially suited to thdr requhrements.'" 
EnriisA Mechanic 

THE HANDBOOK OF HEAT. Edited and almost entirely re- 
written by Benjamin Loewt, F.R.A.S., &c. 1x7 Illustrations. Post 8vo, 6s. 
cloth. 
" The style is always clear and precise, and conveys histructlon without leaving any doudhiess 

or lurking doubts bcidnd."— Engineering-. 

"A most exhaustive book on the subject on which it treats, and Is so arranged that It can be 

widerstood by all who desire to attain an accurate knowledge of physical science Mr. 

Loewy has included all the latest discoveries in the varied laws and effecU of heat."— sStoMtfarflf. 
"A complete and handy text-hook for the use of students and general readers."— fyv/irA 

Mechanic, 

THE HANDBOOK OF OPTICS. By Dionysius Lardner, D.C.L.» 
formerly Professor of Natural Philosophy and Astronomy in University 
College, London. New Edition. Edited by T. Olver Harding, B.A. Lond., 
of University College, London. With S98 Illustrations. Small 8vo, 448 
pages, 5s. cloth. 
"Written by one of the ablest English scientific writers, beautifully and elaborately illustrated.'' 

Mechanics AfagoMine, 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, AND 
ACOUSTICS. By Dt, Lardvrr. Ninth Thousand. Edit, by George Carey 
Foster, B.A., F.C.S. With 400 Illustrations. Small 8vo, 5s. cloth. 
" The book could not have been entrusted to anyone better calculated to preserve the terse and 

hidd style of Lardner, while correcting his errors and bringing up his work to the present state of 

•cientific knowledge."— /\)/M/^r Science Review. 



THE HANDBOOK OF ASTRONOMY. Forming a Companion 
to the " Handbook of Natural Philosophy.'' By Dionysius Lardner, D.C.L., 
formerly Professor of Natural Philosophy and Astronomy in University 
College, London. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 
zoo Woodcuts. In One Vol., small 8vo, 550 pages, 95. 6d. cloth. 
" Probably no other book contains the same amount of information in so compendious and well* 
arranged a form— certainly none at the price at which this is offered to the puhlic."—Arhenaum. 

"We can do no other than pronounce this work a most valuable manual of astronomy, and we 
stronglv recommend it to all who wish to acquire a general— but at the same time correct— acquaint- 
ance with this sublime sd/tncc"— Quarterly youmal qf Science, 

"One of the most deservedly popular books on the subject . . . We would recommend not 
only the student of the elementairy principles of the science, but he who aims at mastering the 
higher and mathematical branches of astronomy, not to be without this work beside him."— iVo^/^ 
lai Magatine. 

Dr. Lardner^s Electric Telegraph. 

THE ELECTRIC TELEGRAPH. By Dr. Lardnbr. Ro. 
vised and Re- written by B. B. Bright, F.R.A.S. 140 Illustrations. SmaU 
Svo, 25. 6d. cloth. 
* One of the most readable books extant on the Electric Telegraph."—J?;v^^A Mechank. 
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DR. LARDNER'8 MUSEUM OF SCIENCE AND ART. 



THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONYSius Lardnbr, D.C.L., formerly Professor oi Natural Philosophy and 
Astronomv in University College, London. With upwards of 1,200 Engrav- 
ings on Wood. In 6 Double Volumes, £1 is., in a new and elegant cloth bind- 
ing i or handsomely bound in half-morocco, 3x3. 6d, 

%♦ Opinions of the Press. 

"This series^ besides affordinsr popular bat sound instruction on scientific subjects, with which 
tite humblest man in the country ought to be acquainted, also undertakes that teachinf of ' Com- 
cnon Things ' which every well-wisher of his kind is anxious to promote. Many thousand copies of 
this serviceable publication have been printed, in the belief and hope that the desire for instruction 
and improvement widely prevails ; ana we have no fear that such enlightened faith wiU meet with 
disappointment."— ri>««. 

" A cheap and interesting publication, alike Informing and attractive. The papers combine 

Bcts of unportance and great scie~*-'^" ' 1— 1— ^^^^ia^^ux^ i^A..^n — — ^ « 

popular style of treatment."— ^^»€cto/(>r. 



subjects of unportance and great scientific knowledge, considerable inductive powers, and a 



"The 'Museum of Science and Art' Is the most vahiable contribution that has ever been 
made to the Scientific Instruction oi every class of society."— Sir David Brewster, in the 
UprtA British Revitw, 

" Whether we consider the Hberality and beauty of the Illustrations, the charm of the writing, 
9t the durable interest of the matter, we must express our belief that there is hardly to be found 
among the new books one that would be welcomed by people of so many ages and classes as a 
valuable pttsnat,"— Examiner, 

*«* Separate boohs formed from the above, suitable for Workmen's Libraries, 
Science Classes, etc. 

Common Hiingg Eaeplained, Containing Air, Earth, Fire, Water, Time, 
Man, the Eye, Locomotion, Colour, Clocks and Watches, &c. 233 Illus- 
trations, cloth gilt, 55. 

The Mieroaeope, Containing Optical Images, Magnifying Glasses, Origin 
and Description of the Microscope, Microscopic Objects, the Solar Micro- 
scope, Microscopic Drawing and Engraving, &c. 147 Illustrations, cloth 
gilt, %s. 

Popular Geology. Containing Earthquakes and Volcanoes, the Crust of 
the Earth, &c. 201 Illustrations, cloth gilt, 25. 6d. 

Popular Physics. Containing Magnitude and Minuteness, the Atmo- 
sphere, Meteoric Stones, Popular Fallacies, Weather Prognostics, the 
Thermometer, the Barometer, Sound, &c. 85 Illustrations, cloth gilt, 25. 6d. 

Steam and its Uses, Including the Steam Engine, the Locomotive, and 
Steam Navigation. 89 Illustrations, cloth gilt, zs, 

Popttlar Astronomy, Containing How to observe the Heavens— The 
Earth, Sun, Moon, Planets, Light, Comets, Eclipses, Astronomical Influ- 
ences, &c. 182 Illustrations, 45. 6d. 

The Bee and White Ants : Their Manners and Habits. With Illustra- 
tions of Animal Instinct and Intelligence. 135 Illustrations, cloth gilt, as. 

The Electric Telegraph Popularized. To render intelligible to all who 
can Read, irrespective of any previous Scientific Acquirements, the various 
forms of Telegraphy in Actual Operation. 100 Illustrations, cloth gilt, 
IS. 6d, 

Dr, Lardner^s School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardnbr. 

328 Illustrations. Sixth Edition. One Vol., 3s. 6d. cloth. 

" A very convenient class-book for junior students in private schools. It Is Intended to convey, 
in clear and precise terms, general notions of all the prmcipal divisions of Physical Science."— 
British Quarterly Review, 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardnbf. 
With 190 Illustrations. Second Edition. One Vol., 3s. 6d, cloth. 
" Clearly written, well arranged, and exceUently illustrated." — Gardentr's Chronicle, 



Digitized by VjjOOQIC 



COUNTING-HOUSE WORK, TA BLES, CALCULA TORS, etc. 29 

COUNTINQH OUSE WORK, TABLES, etc. 

Introduction to Business. 

LESSONS IN COMMERCE, By Professor R. Gambaro, of 
tbe Royal High Commercial School at Genoa. Edited and Revised by James 
Gault, Professor of Commerce and Commercial Law in King's College, 
London. Crown 8vo, price about 3s. 6d. [/» the press. 

Accounts for Manufacturers. 

FACTORY ACCOUNTS: Their Principles and Practice. A 
Handbook for Accountants and Manufacturers, with Appendices oa the No- 
menclature of Machine Details ; the Income Tax Acts ; the Rating of Fac- 
tories; Fire and Boiler Insurance; the Factory and Workshop Acts, &c.» 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emile Garckb and J. M. Fells. Third Edition. Demy 8vo, 250 pages, 
price 65. stronglv bound. 
" A veiy interesting description of the requirements of Factory Accounts. . . . the principle 

of assimilating the Factory Accounts to the general commercial books is one which we thoroughly 

agree with." — Accountants' journal. 

" There are few owners of Factories who would not derive great benefit from the perusal 

of this most admirable work."— Z^oi/ Government Chronicie, 

Foreign Commercial Correspondence. 

THE FOREIGN COMMERCIAL CORRESPONDENT: Being 
Aids to Commercial Correspondence in Five Languages— English, French, 
German, Italian and Spanish. By Conrad E. Baker. Second Edition^ 
Revised. Crown 8vo, 3s. 6d. cloth. 

"Whoever wishes to correspond in all the languages mentioned by Mr. Baker cannot do better 
than study this work, the materials of which are excellent and conveniently arranged."— ^/A/mrMm. 
"A careful examinatlia has convinced us that it is unusually complete, well arranged and 
reliable. The book is a thoroughly good ont,"—Schoolmast€r, 

Intuitive Calculations. 

THE COMPENDIOUS CALCULATOR ; or, Easy and Con- 
cise Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions, together with Useful Tables. By 
D. O'GoRMAN. Corrected by Professor J. R. Youno. Twentv-seventh Ed., 
Revised by C. Norris. Fcap. 8vo, as. 6d. cloth ; or, ss. 6d, halNbound. 
" It would be difficult to exaggerate the usefulness of a book Iflce this to everyone engaged in 

commerce or manufacturing iadixstry."—X'now/ed£'e. 

" Supplies special and rapid methods for all kinds of calculations. Of great utility to persons 

engaged in any kind of commercial tTaas^ctions."— Scotsman. 

Modern Metrical Units and Systems. 

MODERN METROLOGY : A Manual of the Metrical Units 
and Systems of the Present Century. With an Appendix containing a proposed 
English System. By Lewis D'A. Jackson, A.M.Inst.C.E., Author of *' Aid 
to Survey Practice," &c. Large crown 8vo, 135. 6d. cloth. 
"The author has brou^t together much valuable and interesting information. • . . We 

cannot but recommend the wotlc"— Nature. 

" For exhaustive tables of equivalent weights and measures of all sorts, and for clear demonstra> 

tions of the effects of the various systems that have been proposed or adopted, Mr. Jackson's 

treatise is without a rival."— Academy. 

The Metric System and the British Standards. 

A SERIES OF METRIC TABLES, in which the British Stand- 
ard Measures and Weights are compared with those of the Metric System at present 
in Use on the Continent. By C. H. Dowlimg, C.E. 8vo, xqs. 6d. strongly bound. 

••Their accuracy has been certified by Professor Airy, the Astronomer-RoyaL"— 5«i&fer. 

"Mr. Dowling's Tables are well put together as a ready-reckoner for the conversion of one 
system into the otner."—Aiheftaufn. 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES* COMPANION. For 
expeditiously ascertaining the Value ot any Goods bought or sold by Weight, 
from IS. per cwt. to 112s. per cwt., and from one farthing per pound to one 
shilling per pound. Each Table extends from one pound to 100 tons. To 
which are appended Rules on Decimals, Square and Cube Root. Mensuration 
ot Superficies and Solids, &c. ; also Tables of Weights of Materials, and other 
Useful Memoranda. By Thos. Downis. Strongly bound in leather, 396 pp., 95. 
" A most useful set of tables. . . . Nothing like them before 9xist9d.''—SuiUi*tf//ews. 
" Although specially adapted to the Iron and metal trades, the tables will be found nseftil In 
•very other business in which merchandise is bought and sold by weii^t."— .KotftM^ Newt, 
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Calculator for Numbers and Weights Combined. 

THE NUMBER, WEIGHT AND FRACTIONAL CALCU- 
LA TOR, Containing upwards of 250,000 Separate Calculations, showing at 
a glance the value at 422 diflerent rates, ranging from rKth of a Penny to 
20s. each, or per cwt., and £20 per ton, of any number of articles consecu- 
tively, from I to 470.— Any number of cwts.. qrs., and lbs., from i cwt. to 470 
cwts.— Any number of tons, cwts., qrs., and lbs., from x to 1,000 tons. By 
William Chadwick, Public Accountant. Third Edition, Revised and Im- 
proved. 8vo, price 185., strongly boimd for Office wear and tear. 
♦,♦ This work is specially adapted for the Apportionment of Mileage Charges 

for Railway Traffic. 

t3* This comprehensive and entirely unique and original Calculator is adapted 

for the use of Accountants and Auditors, Railway Companies, Canal Companies, 

Shippers, Shipping Agents, General Carriers, etc. 

Ironfounaers, Br ass founders. Metal Merchants, Iron Manufacturers,Ironmongers, 

Engineers, Machinists, Boiler Makers, Millwrights, Roofing, Bridge and Girder 

Makers, Colliery Proprietors, etc. 

Timber Merchants, Builders, Contractors, Architects, Surveyors, Auctioneers 

Valuers, Brokers, Mill Owners and Manufacturers, Mill Furnishers, Merchants and 

General Wholesale Tradesmen. 

\* Opinions of the Press. 

"The book cont^ns the answers to questions, and not simply a set of faiffenloos pozzto 
methods of arriving at results. It is as easy of reference for any answer or any number of answers 
as a dictionary, and the references are even more quickly made. For makinf up accounts or esti- 
mates, the book must prove invaluid>le to aU who have any considerable quantity of calculations 
iavolvine price and measure in any combination to do." — EMgineer. 

" T& most perfect work of the kind yet prepared."— G/lox^vw Herald, 

Com^prehensive Weight Calculator. 

THE WEIGHT CALCULATOR, Being a Series of Tables 
upon a New and Comprehensive Plan, ezhibitiag at One Reference the exact 
Value of any Weight from i lb. to 15 tons, at 300 Progressive Rates, from id. 
to 1685. per cwt., and containing 186,000 Direct Answers, which, with their 
Combinations, consisting of a smgle addition (mostly to be performed at 
sight), will afford an aggregate of 10,266,000 Answers; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. By Henry 
Harben, Accountant. Fourth Edition, carefully Corrected. Royal 8vo, 
strongly half-bound, £1 5s. 

" A practical and useful work of reference for men of bu^ess generally ; it is the best of the 
kind we have seen.' —Ironmonger. 

" Of priceless value to busmess men. It is a necessary book in all mercantile offices."— JA^^- 
field Independent, 

Comprehensive Discount Guide, 

THE DISCOUNT GUIDE, Comprising several Series of 
Tables for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact Profit arising from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise any required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from i^ to 
90 per cent., Tables of Discount from li to 98I per cent., and Tables of Com- 
mission, &c., from i to 10 per cent. By Henry Harden, Accountant, Author 
of "The Weight Calculator." New Edition, carefully Revised and Corrected. 
Demy 8vo, ^44 pp. half-bound, £1 5s. 

" A book sudi as this can only be aopreciated by business men, to whom the savhuf of tfano 
means saving: of money. We have the nigh authority of Professor J. R. Young: that the tables 
throughout the work are constructed upon strictly accurate principles. The work is a mode 
of typographical clearness, and must prove of great value to merchants, manufacturers, and 
general traders."— ^ri/tf A Trade youmat. 

Iron Shipbuilders' and Merchants' Weight Tables. 

IRON 'PLATE WEIGHT TABLES: For Iron Shipbuilders, 
Engineers and Iron Merchants. Containing the Calculated Weights of up- 
wards of 150,000 different sizes of Iron Plates, from x foot by 6 in. by | in. to 
10 feet by 5 feet by i in. Worked out on the basis of 40 lbs. to the square 
foot of Iron of i inch in thickness. Caretully compiled and thoroughly Re- 
vised by H. BuRLiNSON and W. H. Simpson. Oblong 4to, 25s. half-bound. 
"This work will be found of great utility. The authors have had much practical experience 

of what is wanting in making estimates; and the use of the book niU save much time itt making: 

elaborate c»\cu]auons."—En£iitA Mechanic. 
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INDUSTRI AL AND USEF TTL ARTS. 
Soap'tnaking, 

THE ART OF SOAP-MAKING: A Practical Handbook of the 
Manufacture of Hard and Soft Soaps, Toilet Soaps; etc. Including many New 
Processes, and a Chapter on the Recovery of Glycerine from Waste Leys. 
By Alexander Watt, Author oi " Electro- Metallurgy Practically Treated," 
&c. With numerous Illustrations. Fourth Edition, Revised and Enlarged. 
Crown 8vo, 75. 6d, cloth. 
"The work will prove very usefiil not merely to the technological student; but to the practical 

soap-boiler who wishes to understand the theory of his zxt"— Chemical News. 

"Mr. Watt's book is a thorouehly practical treatise on an art which has almost no literature In 

our lansfuajere. We congpratulate the author on the success of his endeavour to fill a void in English 

technical literature."— A^a/Mr«. 

Baper MaMng. 

THE ART OF PAPER MAKING : A Practical Handbook of the 
Manufacture of Paper from Rags, Esparto, Straw and other Fibrous Materials. 
Including the Manufacture of Pulp trom Wood Fibre, with a Description of 
the Machinery and Appliances used. To which are added Details of 
■ Processes for Recovering Soda from Waste Liquors. By Alexander Watt. 
With Illustrations, Crown 8vo, ys. 6d. cloth. 
"This book is succinct, lucid, thoroughly practical, and includes everything of interest to the 

modem paper maker. It is the latest, most practical and most complete work on the'paper- making 

an before the British public."— P^^^r Record. 



'It may be regarded as the standard work on the subject The book is full of valuable in- 
formation. The ' Art of Paper-making,' is in every respect a model of a text-Jt>ook. either for a 
technical class or for the private stwdeal."— Paper and Printing' Trades yotirnal. 



Admirably adapted for general as well as ordinary technical reference, and as a handbook 
for students in technical education may be warmly commended."— 7%«/'a/^rJ/«i6*rV^/i;«/Aify 
yoitrnat. 

Leather Manufacture. 

THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, the Principles of Tanning Explained 
and many Recent Processes introduced. By Alexander Watt, Author of 
" Soap-Making/' &c. With numerous Illustrations. Second Edition. Crown 
8vo, gs. cloth. 
"A sound, comprehensive treatise on tanning and Its accessories. This book is an eminently 

valuable production, which redounds to the credit of both author and publishers."— CA^m^a/ 

Review. 

"This volume is technical without being tedious, comprehensive and complete without being 

Erosy, and it bears on every page the impress of a master hand. We have never come across a 
etter trade treatise, nor one that so thoroughly supplied an absolute wanL"— JAm and Leather 
Trades^ Chronicle. 

Boot and Shoe Making. 

THE ART OF BOOT AND SHOE-MAKING. A Practical 

Handbook, including Measurement, Last-Fitting, Cutting-Out, Closing and 

Making, with a Description of the most approved Machinery employed. 

By John B. Leno, late Editor of St. Crispin, and The Boot and Shoe-Maker. 

With numerous Illustrations. Third Edition, ismo, 2s. cloth limp. 

" This excellent treatise is by far the best work ever written on the subject. A new work, 

embracing all modem improvements, was much wanted. This want is now satisfied. The chapter 

on clicking, which shows now waste may be prevented, will save fifty times the price of the book." 

^Scottish Leather Trader, 

Dentistry. 

MECHANICAL DENTISTRY: A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Comprising also Use- 
ful Formulae, Tables and Receipts for Gold Plate, Clasps, Solders, &c. &c. 
By Charles Hunter. Third Edition, Revised. With upwards of zoo 
Wood Engravings. Crown 8vo, 3s. 6d. cloth. 
" The work is very prBctical."" Afonthly Hevierv of Dental Surgery. 

" We can strongly recommend Mr. Hunter's treatise to all students preparing for the profession 
of dentistry, as welfas to every mechanical dentist."— Z7M^/t>> journal n/" Medical Science, 

Wood Engraving. 

WOOD ENGRA VING : A Practical and Easy Introduction to the 
Study of the A rt. By William Norman Brown. Second Edition. With 
numerous Illustrations. lamo, is. 6d. cloth limp. 

" The book is clear and complete, and will be useful to anyone wanthig to understand the first 
elements of the beautiftd art of wood engraving."— (rra^/r<c. 
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HAHDY BOOKS FOR HANDICRAFTS. By PAUL N. HASLUCK. 
Metal Turning. 

THE MET A L TURNER'S HANDYBOOK. A Practical Manual 
for Workers at the Foot-Lathe: Embracing Information on the Tools, 
Appliances and Processes employed in Metal Turning. By Paul N. Has* 
LUCK, Author of " Lathe- Work." With upwards of One Hundred Illustra- 
tions. Second Edition, Revised. Crown 8vo, 25. cloth. 
" Clearly and concisely written, excellent in every vay."— Mechanical ffbrld. 

Wood Turning. 

THE WOOD TURNER'S HANDYBOOK. A Practical Manual 
for Workers at the Lathe : Embracing Information on the Tools, Appliances 
and Processes Employed in Wood Turning. By Paul N. Hasluck. With 



upwards of One Hundred Illustrations. Crown 8vo, ts. cloth. 

"We recommend the book to young turners and amateurs. A multitud . 

hitherto sought in vain for a manual of this special iadustxy."—AfechanicaJ iVorid. 



WOOD AND METAL TURNING. By P. N. Hasluck. 
(Being the Two preceding Vols, bound together.) 300 pp , with upwards of 
200 Illustrations, crown 8vo, 3s. 6d. cloth. 

Watch JRepairing. 

THE WATCH JOBBER'S HANDYBOOK. A Practical Manual 
on Cleaningt Repairing and Adjusting, Embracing Information on the Tools* 
Materials, Appfiances and Processes Employed in Watchwork. By Paul N. 
Hasluck. With upwards of One Hundred Illustrations. Cr. 8vo, as. cloth. 
" All young persons connected with the trade should acquire and study this excellent, and at 
the same time, inexpensive yiot)L."—CUrfcenweU Chronicle, 

Clock Repairing, 

THE CLOCK JOBBER'S HANDYBOOK : A Practical Manual 
on Cleaning, Repairing and Adjusting. Embracing Information on the Tools, 
Materials, Appliances and Processes Employed in Clockwork. By Paul N. 



" Of inestimable service to those commencing the trade."— C«w^«/ry Standard, 

WATCH AND CLOCK JOBBING. By P. N. Hasluck. 
(Being the Two preceding Vols, bound together.) 320 pp., with upwards of 
200 Illustrations, crown 8vo, 3s. 6d. cloth. 

Pattern Making, 

THE PATTERN MAKER'S HANDYBOOK, A Practical 
Manual, embracing Information on the Tools. Materials and Appliances em- 
ployed in Constructing Patterns for Founders. By Paul K. Hasluck. 
With One Hundred Illustrations. Crown 8vo, 25. cloth. 

"This bandy volume contains sound information of considerable ralue to Students and 
artificers."— ^arrfwarf Trades Journal. 

Mechanical Manipulation. 

THE MECHANICS WORKSHOP HANDYBOOK. A Practical 
Manual on Mechanical Manipulation. Embracing Information on various 
Handicraft Processes, with Useful Notes and Miscellaneous Memoranda. 
By Paul N. Hasluck. Crown 8vo, 25. cloth. 
" It is a book which should be found in every workshop, as it is one which will be continually 
referred to for a very great amount of standard iaioxxaaxxoxi,"— Saturday Review. 

Model Engineering. 

THE MODEL ENGINEER'S HANDYBOOK : A Practical 
Manual on Model Steam Engines. Embracing Information on the Tools, 
Materials and Processes Employed in their Construction. By Paul N. 
Hasluck. With upwards of 100 Illustrations. Crown 8vo, 2S. cloth. 
" By carefully going through the work, amateurs may pick up an excellent notion of the con. 
struction of full-sized sttam eupncs."—Tele£^ra/Aic Journal. 

Cabinet Making. 

THE CABINET WORKER'S HANDYBOOK : A Practical 
Manual, embracing Information on the Tools, Materials, Appliances and 
Processes employed in Cabinet Work. By Paul N. Hasluck, Author pf 
*' Lathe Work," &c. With upwards of 100 Illustrations. Crown 8vo, as. 
cloth. [Glasjrow Herald.. 
" Thoroughly practical throughout The amateur worker in wood will find it most useful" 
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Electrolysis of Gold, Silver, Copper, etc. 

ELECTRO-DEPOSITION : A Practical Treatise on the Electrolysis 
of Gold, Silver, Copper, Nickel, and other Metals and Alloys. With descrip- 
tions of Voltaic Batteries, Magneto and Dynamo-Electric Machines, Ther- 
mopiles, and of the Materials and Processes used in every Department of 
the Art, and several Chapters on Electro- Metallnrgy. By Alexander 
Watt. Third Edition, Revised and Corrected. Crown 8vo, 9$. cloth. 
"Eminently a book for the practical woricer In electro-deposition. It contains practical 

descriptions of methods^ processes and materials as actually pursued and used in the workshop." 

—Engineer. 

ElectrO'MetaUwrgy. 

ELECTRO-META LL URG Y ; Practically TreaUd. By Alexander 
Watt, Author of " Electro-Deposition,** &c. Ninth Edition, Enlarged and 
Revised, with Additional Illustrations, and including the most recent 
Processes, izmo, 45. cloth boards. • 

"From this book both amateur and artisan may leam everything necessary for the successful 
prosecution of electroplating.''— /rw». 

Electroplating. 

ELECTROPLATING: A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold. Aluminium, Brass, Platinum, &c. &c. 
With Descriptions of the Chemicals, Materials, Batteries and Dynamo 
Machines used in the Art. By J, W. Urquhart, C.E. Second Edition, with 
Additions. Numerous Illustrations. Crown 8vc 5s. cloth. 
" An excellent practical man\ial."—En^neerifig'. 
*• An excellent work, giving the newest information."— /fow/OjftVa/ yourneU. 

Mectrotyping. 

ELECTROTYPING : The Reproduction and Multiplication of Prints 

ing Surfaces and Works of Art by the Electro-deposition of Metals, "Bjl.Vt, 

Urquhart, C.E. Crown 8vo, 55. cloth. 

" The book is thoroughly practical. The reader is, therefore, conducted through Uie leading 
laws of electricity, then through the metals used by electrotypeis, the apparatus, andthe depositing 
processes, up to the final preparation of the ytot\u"~-Art Joumai, 

Horology. 

A TREATISE ON MODERN HOROLOGY, in Theory and Prac- 
tice. Translated from the French of Claudius Saunier, by Julibn Trip- 
plin, F.R.A.S., and Edward Rigo, M.A., Assayer in the Royal Mint. With 
78 Woodcuts and 22 Coloured Plates. Second Edition. Royal 8vo, £2 m. 
cloth ; £3 los. half-calf. 

" There is no horological work in the English language at all to be compared to this produc> 
tioo of M. Saunier's for clearness and completeness. It is alike good as a guide for the student and 
as a reference for the experienced hortdogist and skilled wotkxaasx."—Iioroiatical youmal. 

" The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are indebted for the mechanical superiority over their English brethren 
— ta fact, the Book of Books, is M. Saunier's ' Treatise.'"— /faArAwitf^ferr, JtwelUr and Silversmith. 

Watchmaking, 

THE WATCHMAKER'S HANDBOOK. A Workshop Com- 
panion for those engaged in Watchmaking and the Allied Mechamcal Arts. 
From the French of Claudius Saunier. Enlarged by Julibn Tripplin, 
F.R.A.S., and Edward Rigg, M.A., Assayer in the Royal Mint. Woodcuts 
and Copper Plates. Third Edition, Revised. Crown 8vo, 9s. cloth. 
" Each part is truly a treatise in itself. The arrangement is good and the language is clear and 
concise. It is an admirable uuide for the young watchmaker."— i!>^««rin^. 

" It is impossible to speak too highly of its excellence. It fulfils every requirement in a hand< 
book intended for the use of a workman."— ^oArA and Clockmaker. 

" This book contains an immense number of practical details bearing on the daUy occupation 
of a yf^X,f±ma3L<ex."— Watchmaker and Metalworker (Chicago). 

QoldsnUths' Work. 

THE GOLDSMITH'S HANDBOOK. By George E. Gee, 
Jeweller, &c. Third Edition, considerably Enlarged. lamo, 3s. 6d. cl. bds. 
"A good, sovnd educator, and will be accepted as an authority."— //^fv/o/ica/ youmeU. 

SUversnUths^ Work. 

THE SILVERSMITH'S HANDBOOK, By George E. Gee, 
Jeweller, &c. Second Edition, Revised, with numerous Illustrations, zimo, 
35. 6d. cloth boards. 
" Workers in the trade will speedily discover its merits when they sit down to study it."— 
English Mechanic. 

*«* The above two workstogether, strongly half 'hound, price ys. 

D 
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Brecid and Biscuit Baking. 

THE BREAD AND BISCUIT BAKER'S AND SUGAR- 
BOILER'S ASSISTANT. Including a large variety of Modern Recipes. 
With Remarks on the Art of Bread-making. By Robert Wells, Practical 
Baker. Second Edition, with Additional Recipes. Crown 8vo, a*, cloth. 
" A large number of wrinkles for the ordinary cook, as well as the bakvi:'—Saturd^ Eeview. 

Confectionery, 

THE PASTRYCOOK AND CONFECTIONER'S GUIDE, 
For Hotels, Restaurants and the Trade in general, adapted also for Family 
Use. By Robert Wells, Author of " The Bread and Biscnit Baker's and 
Sugar Boiler's Assistant." Crown 8vo, ». cloth. 
•• We cannot speak too hiehly of this really excellent work. In these days of keen competition 
t}ur readers cannot do better than purchase ttus \x)6k.."^BaMers' Times. 

Ornamental Confectionery, 

ORNAMENTAL CONFECTIONERY : A Guide for Bakers. 
Confectioners and Pastrycooks ; including a variety of Modern Recipes, and 
Remarks on Decorative and Coloured Work. With 129 Origmal Designs. 
By Robert Wells. Crown' 8vo, 5s. cloth. 

"A valuable work, and should be in the hands of every baker and confectioner. Theillus- 
rative designs are alone worth treble the amount chargred for the whole Yiork."— Bakers' linus. 

Flour Confectionery, 

THE MODERN FLOUR CONFECTIONER, Wholesale and 
Retail. Containing a large Collection of Recii>es for Cheap Cakes, Biscuits, 
&c. With Remarks on the Ingredients used in their Manufacture, &c. By 
R. Wells, Author of *• Ornamental Confectionery," "The Bread and Bistuit 
Baker," " The Pastrycook's Guide,*' &c. Crown Svo, 25. cloth. 

Laundry Work. 

LA UN DRY MANAGEMENT. A Handbook for Use in Private 
and Public Laundries, Including Descriptive Accounts of Modern Machinery 
and Appliances for Laundry Work. By the Editor of "The Laundry 
Journal." With numerous Illustrations. Crown Svo, ts, 6d, cloth. 

CHEMICAL MA NUFACTURES ft COMMERCE. 

New Manual of Engineering Chemistry, 

ENGINEERING CHEMISTRY: A Practical Treatise for the 
Use of Analytical Chemists, Engineers, Iron Masters, Iron Founders, 
Students, and others. Comprising Methods of Analysis and Valuation of the 
Principal Materials used in Engineering Work, with numerous Analyses, 
Examples, and Suggestions. By H. Joshua Phillips, F.I.C, F.C.S., 
Analytical and Consulting Chemist to the Great Eastern Railway. Crown 8vo, 
320 pp., with Illustrations, los. 6d. cloth. [Just published. 

" la this work the author has rendered no small service to a numerous body of practical men. 
. . . The analytical methods may be pronounced most satisfactory, being as accurate as the 
despatch required of engineering chemists pertaits."— Chemical News. 

Analysis and Valuation of Fuels, 

FUELS: SOLID, LIQUID AND G.45£OC75, Their Analysis 
and Valuation. For the Use of Chemists and Engineers. By H. J. Phillips, 
F.C.S., Analytical and Consulting Chemist to the Great Eastern Railway. 
Crown Svo, 3s. 6d. cloth. 

** Ought to have its place in the laboratory of every metallurgical establishment, and wherever 
fud is used on a large scale."— C/r^m^leo/ News. 

" Cannot fail to be of wide interest, especially at the present Mm^."— Railway News, % 

Alkali Trade, Manufacture of Sulphuric Add, etc, 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. 
By John Lomas. 390 pages. With 232 Illustrations and Working Drawings. 
Second Edition. Royal 8vo, £1 los. cloth. 
This book is written by a manufacturer for manufacturers. The yratking details of the most 

— J r 1 ...„ : -I tjjgjg ,^ accompanied by no less than -" - 

purposes of construction."- Atftenirum. 



approved forms of apparatus are given, and these are accompanied by no less than a^ wood en- 
gravings, all of wMch may be used for the r ' ^ ' 
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The Blotvpipe. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY, Containing all known Methods of Anhydrous Analysis, Work- 
ing Examples, and Instructions for Making Apparatus. By Lieut.-Col. W. A. 
Ross, R.A. With 120 Illustrations. New Edition. Crown 8vo, 55. cloth. 
"The student who goes through the course of experimentation here laid down will gain a 
better insight into inorganic chemistry and mineralogy than if he had 'got up* any of the best 
text-books ot the day, and passed any number of examinations in their contents. —C^;»/<:a/ News, 

Cofnmercial Chemical Analysis. 

THE COMMERCIAL HANDBOOK OF CHEMICAL ANA- 
LYSIS; or, Practical Instructions tor the determination ot the Intrinsic or 
Commercial Value of Substances used in Manufactures.Trades, and the Arts. 
By A. Normandy. New Edition by H. M. Noad, F.R.S. Cr. 8vo, 125. 6d. cl. 
"&sential to the analysts appointed imder the new Act. The most recent results are given, 
and the work is well edited and carefully written."— A^o^ur*. 

Brewing* 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B. A. New Edition, much Enlarged. [In the press . 

Dye^Wares and Colours. 

THE MANUAL OF COLOURS AND DYE-WARES: Their 
Properties, Applications, Valuation, Impurities, and Sophistications. For the 
use of Dyers^ Printers, Drysalters, Brokers, &c. By J. W. Slater. Second 
Edition, Revised and greatly Enlarged. Crown 8vo, 75. 6d. cloth. 
"A complete encyclopaedia of the mattrta Hnctorta. The information given respecting each 

article is full and precise, and the methods of determining the value of articles such as these, so 

liable to sophistication, are given with clearness, and are practical as well as valuable."— CA«x»m/ 

andDrug^^. 

" There is no other work which covers precisely the same ground. To students preparing 

for examinations in dyeing and printing it will prove exceedingly useful."— CA^mtco/ News, 

Bigments. 

THE ARTIST'S MANUAL OF PIGMENTS. Showing 
their Composition, Conditions of Permanency, Non- Permanency, and Adul- 
terations ; Effects in Combination with Each Other and with Vehicles ; and 
, the most Reliable Tests of Purity. By H. C. Standagb. Second Edition. 
Crown Svo, 25. 6d. cloth. 

" This work is indeed muitum-in'fiarvo. and we can, with good conscience, recommend it to 
all who come in contact with pigments, whether as makers, deafers or \xsGts."— Chemical Review, 

Gauging. Tables and Rules for Revenue Officers^ 

Brewers^ etc, 

A POCKET BOOK OF MENSURATION AND GAUGING : 
Containing Tables, Rules and Memoranda for Revenue OflScers, Brewers, 
Spirit Merchants, &c. By J. B. Mant (Inland Revenue). Second Edition 
Revised. Oblong i8mo, 4s. leather, with elastic band. 

" This handy and useful book is adapted to the requirements of the Inland Revenue Depart- 
ment, and will be a favourite book of reference." — Civuian. 

•• Should be in the hands of every practical htev/er."— Brewers' youmat. 



AGRICULTURE, FARMING, G ARDENING, etc. 

Touatt and Bwrn^s Complete Orazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. Including the Breeding, Rearing, and Feeding 
of Stock ; Management of the Dairy, Culture and Management of Grass 
Land, and of Grain and Root Crops, &c. By W. Youatt and R. Scott 
Burn. An entirely New Edition, partly Re-written and greatly Enlarged, by 
W. Fream, B.Sc.Lond., LL.D. In medmm Svo, about 1,000 pp. [/« the press. 

Agricultural Facts and Figures* 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES 
FOR FARMERS AND FARM STUDENTS. By Primrose McConnell, 
late Professor of Agriculture, Glasgow Veterinary College. Third Edition. 
Royal 32mo, as. leather. 
" The most complete and comprehensive Note-book for Farmers and Farm Students that we 

have seen. It literaJly teems with information, and we can cordia lly recommend it to aU connected 

with agreuUture."-M>r<A BritisA Agriculturist. 
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Fiaur Manufacturef Milling, etc. 

FLOUR MANUFACTURE : A Treatise on Milling Science 
and Practice. Bv Friedrich Kick, Imperial Regieningsrath, Professor of 
Mechanical Technology in the Imperial German Polytechnic Institute, 
Prague. Translated from the Second Enlarged and Revised Edition with 
Supplement. By H. H. P. Powlbs, A.M.I.C.E. Nearly 400 pp. Illustrated 
with 28 Folding Plates, and 1G7 Woodcuts. Royal 8vo,25s. cloth. 
** This Tahiable work is, and will remain, the standard authority on the sdence of milling. . . 
The miller who has read and digested this work will have laid the foundation, so to speak, of a suc- 
cessful career ; he wiU have acquired a number of general principles whidi he can proceed to 
mpfity. In this handsome volume we at last have the accepted text-book of modem milling in good, 
sound English, which has little, if any, trace of the German idiom."— rA« MilUr. 

'* The appearance of this c^brated work in Ens^ish is very opportune, and British millers 
will, we are sure, not be slow in availing themselves of its pages."— A/iZ/erx' Gtmette, 

SmfM Farming^ 

SYSTEMATIC SMALL FARMING; or, The Lessons 0/ my 
Farm. Being an Introduction to Modem Farm Practice for Small Farmers 
in the Culture of Crops; The Feeding of Cattle; The Management of the 
Dairy, Poultry and Pigs, &c. &c. By Robert Scott Burn, Author of " Out- 
lines of Landed Estates' Management." Numerous Illusts., cr. 8vo, 6s. cloth. 
"This Is the completest book of its class we have seen, and one which every amateur fanner 
wD read with pleasure and accept as a gvAde."— Field. 

"The volume contains a vast amount of useful information. No branch of fonping is left 
OBtoDched. from the labour to be done to the results achieved. It may be safely recommended to 
an who tiiink they will be in paradise when they buy or rent a three-acre {axm."--~Glasg'ow Herald. 

Modem Farming. 

OUTLINES OF MODERN FARMING, By R. Scott Burn. 
Soils, Manures, and Crops— Farming and Farming Economy— Cattle, Sheep, 
and Horses — Management of Dau7, Pigs and Poultry — Utilisation of 
Town-Sewage, Irrigation, &c. Sixth Edition. In One Vol., 1,250 pp., half- 
bound, profusely Illustrated, 135. 

" The aim of the author has been to make his woric at once comprdiendve and trustwcMrthy, 
and in this aim he has succeeded to a degree which entitles him to much credit."— Af^min^ 
Advertiser. " No fanner shoukl be without this book."— ^a«*Kry Guardian. 

Agricultural Engineering* 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF. 
Comprising Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, Fences, and Gates ; Farm Buildings, their Arrangement and Con- 
struction, with Plans and Estimates; Barn Implements and Machines; Field 
Implements and Machines; Agricultural Surveying, Levelling, &c. By Prof. 
JoHM ScoTT, Editor of the " Farmers' Gazette," late Professor of Agriculture 
and Rural Economy at the Royal Agricultural College, Cirencester, &c &c. 
In One Vol., 1,150 pages, half-bound, with over 600 Illustrations, 12s, 
"Written with great care, as weD as with knowledge and ability. The author has done his 

work well ; we have found him a very trustworthy guide wherever we have tested his statements. 

The vokime will be of great value to agricultural students."— A/orA Lane Express. 

"For a young agriculturist we know of^no handy vohmie likely to be more usefully studied. 

—BelTs Weekiy Messenger, 

Fmglish Agriculture. 

THE FIELDS OF GREAT BRITAIN : A Text-Book of 
Agriculture, adapted to the Syllabus of the Science and Art Department. 
For Elementary and Advanced Students. By Hugh Clements (Board of 
Trade). Second Ed., Revised, with Additions. xSmo, 2s. 6d. cl. 

"A most comprehensive vohime. giving a mass of information."— jl^rricultural Economist. 
'It is a long time since we have seen a book which has pleased us more^ or which contains 
such a vast and usefiil fimd of kaowltdgc."-'Edi4cuiiof$al Times. 

Tables for Farmers, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS 
for Partners, Graxiers, Agricultural Students, Surveyors, Land Agents Auc- 
tioneers, etc. With a New System of Farm Book-keeping. Selected and 
* Arranged by Sidney Francis. Second Edition, Revised. 27Z pp., waist- 
coat-pocket size, 15. 6d. limp leather. 

" Weighing less than i oz.. and occupying no more space than a match box, it contains a mass 
of facts and calculations which has never before, in such handy form, been obtainable. Every 
operation on the farm is dealt with. The work may be taken as thoroughly accurate, the whole ot 
tbe tables having been revised by Dr. Fream. We cordially recommend iW— Bell's WeeJUy 
Messenger. 

" A marvellous little book. . . . The agriculturist who possesses himself of it wfll not be 
disappointed with his mvestmeat"— rA« Farm. 
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Fami and Estate Book-keeping. 

BOOK-KEEPING FOR FARMERS & ESTATE OWNERS. 
A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Second 
Edition, Revised. Cr. 8vo, 3s. 6d. cl. bds. ; or 25. 6d. cl. limp. 
" The volume is a capital study of a most important subject"— jlg-ricuUurai Gaxette. 
•• Will be found of great assistance by those who intend to commence a system of book-keep- 
ing, the author's examples beinsr clear and ezpUdt, and his explanations, while full and accurate, 
being to a large extent free from technicaUties."— Z.»w Stock youmal. 

Farm Account Book. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving 
a Weekly Labour Account and Diary, and showing the Income and Expen- 
diture under each Department of Crops, Live Stock, Dairy, &c. &c. With 
Valuation, Profit and Loss Account, and Balance Sheet at the end of the 
Year, and an Appendix of Forms. Ruled and Headed for Entering a Com- 
plete Record of the Farming Operations. By Johnson M. Woodman, 
Chartered Accountant. Folio, ys. 6d. half bound. icuUure. 

"Contains every requisite form for keeping £surm accounts readily and accurately."— ^^rt- 

Early Eruita, Flowers and Vegetables* 

THE FORCING GARDEN; or, How to Grow Early Fruits, 
Flowers, and Vegetables. With Plans and Estimates for Building Glass- 
houses, Pits and Frames. By Samuel Wood. Crown 8vo, 3s. 6d. cloth. 
" A good book, and fairly fills a place that was in some degree vacant. The book is written with 

great care, and contains a great deal of valuable teachu^."— Gardeners' Afag-axine. 

" Mr. Wood's book is an original and exhaustive answer to the question ' How to Grow Early 

Fruits, Flowers and Vegetablesr "—Land and IVater, 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to Grow 
Vegetables, Fruits, and Flowers. With Practical Notes on Soils, Manures, 
Seeds, Planting, Laying-out of Gardens and Grounds, &c. By S. Wood. 
Fourth Edition, with numerous Illustrations. Crown 8vo, 3s. 6d. cloth. 
"A very good book, and one to be highly recommended as a practical guide. The practical 

directions are excellent."— A t/unaum. 

"Maybe recommended to young gardeners,. cottagers, and specially to amateurs, for the 

plain, simple, and trustworthy information it gives on common matters too often neglected."— 

Gardener/ Chronicle, 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING; cr, How to make One 
Acre of Land produce £620 a-year by the Cultivation of Fruits and Vegetables ; 
also. How to Grow, Flowers in Three Glass Houses, so as to realise 3^176 per 
annum clear Profit. By S. Wood. Fifth Edition. Crown 8vo, is. sewed. 
"We are bound to recommend it as not only suited to the case of the amateur and gentleman's 
gardener, but to the market gtower."— Gardeners' Ma^^axine, 

Gardening for Ladies. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateurs* Complete Guide. By S. Wood. With Illusts. Cr.Svo, 3s. W. cl. 
" This volume contains a eood deal of sound, common sense instruction."— F^rir/. 
" Full of shrewd hints and useful instructions, based on a lifetime of ex^enance."— Scotsman, 

Receipts for Gardeners. 

GARDEN RECEIPTS. By C. W. Quin. i2mo, is. 6d. cloth. 

"A useful and handy book, containing a good deal of valuable information."— ^/A^mrMiM. 

Market Gardening. 

MARKET AND KITCHEN GARDENING, By Contributors 
to " The Garden." Compiled by C. W, Shaw, late Editor of ** Gardening 
Illustrated." izmo, 35. 6a. cloth boards. 
" The most valuable compendium of kitchen and market-garden work published."— ^arwMr. 

Gottage Gardening. 

COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables for 
Small Gardens. By E. Hobday. lamo, is. 6d, cloth limp. 

Potato Culture. 

POTATOES : How to Grow and Show Them. A Practical Guide 
to the Cultivation and General Treatment of the Potato. By James Pink. 
Second Edition. Crown 8vo, 35. cloth. 



Digitized by VjjOOQIC 



38 CROSBY LOCKWOOD S» SON'S CATALOGUE. 

LAND AND ESTATE MANAGEMENT, LAW, etc. 



Hudson^s Land Valuer's Pocket'Book, 

THE LAND VALUER'S BEST ASSISTANT: Being Tables 
on a very much Improved Plan, for Calcniating the Value of Estates. With 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. Hudson, C.E. New Edition. Royal aamo, leather, 
elastic band, 45. 

''Thb new edition includes tables for ascertidiiliifir the value of leates for any term of years; 
and for showins' how to lay out plots of nound of certain acres in forms, square, rwmd, &c^ with 
vahiable rules for ascertaining the probable worth of standing tin^ber to any amount : and is of 
Inra i cu la b l e Tahie to the country gentleman and professional mui."— /v^nm^r/ youmaL 

Ewa/rVs Land Improver's foekeUBooJc. 

THE LAND IMPROVER'S POCKET-BOOK OF FORMULAS, 
TABLES and MEMORANDA required in any Computation relating to the 
Permanent Improvement of Landed Property, By John Ewart, Land Surveyor 
and Agricultural Engineer. Second edition. Revised. Royal samo, oblong, 
leather, gilt edges, with elastic band, 4s. 
** A compendious and handy little vidume."— ^j^ccteibr. 

Complete Agricultural Surveyor's Pocket-Book, 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK. Consisting of the above Two Works bound to- 
gether. Leather, gilt edges, with strap, ys. 6d. 



** Hudson's book Is the best ready-reckoner on matters relating to the valuation of land and 
crops, and its OMnbination with Mr. Ewart's work greatly enhances Uie vahie and usefulness of the 
latter-mentioned. ... It is most useful as a manual for reference."— iV^rTA of England Farmer, 



Auctioneer's Assistant, 

THE APPRAISER, A UCTIONEER, BROKER, HOUSE AND 
EST A TE A GENT AND VAL UER'S POCKET A SSISTA NT, tor the Valua- 
tion for Purchase, Sale, or Renewal of Leases, Annuities and Reversions, and 
of property generallv; with Prices for Inventories, &c. Bv John Whbblbr, 
Valuer, &c. Fifth Edition, re- written and greatly extended by C. N orris, 
Surveyor, Valuer, &c. Royal 3amo, 55. cloth. 

" A neat and concise book of reference, containing an admirable and dearly-arranged list of 

prices for inventories, and a very practical guide to determine the value of {unutuxe,SK."— Standard, 

" Contains a laige quantity of varied and useful Information as to the valuation for purchase, 

sale, or renewal of leases, annuities and reversions, and of property generally, with prices for 

Inventories, and a guide to determine the value of interior fittings and other etttcts,"— Builder. 

Auctioneering, 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised and partly Re- written. Demy 
8vo, Z2S. 6d, cloth. 

"The position and duties of auctioneers treated compendiously and dkajAf."— Builder, 
"Every auctioneer ought to possess a copy of this excellent •mo^"— Ironmonger, 
" Of great vahie to the profession. . . . We readily welcome this book from the fact that It 
treats the subject in a nuumer somewhat new to the profession."— ^A«/^ Gaxette, 

Legal Guide for Bavmbrokers, 

THE PAWNBROKERS', FACTORS' AND MERCHANTS' 
GUIDE TO THE LAW OF LOANS AND PLEDGES, With the 
Statutes and a Pigest of Cases on Rights and Liabilities, Civil and Criminal, 
as to Loans and Pledges of Goods, Debentures, Mercantile and other Se- 
curities. By H. C. FoLKARD, Esq., Barrister-at-Law, Author of ** The Law 
of Slander and Libel," &c. With Additions and Corrections. Fcap. 8vo, 
35. 6d, cloth. 

" This work contains simply everything that requires to be known concerning the department 
of the law of which it treats. We can safely onnmend the book as unique and very nearly perfect' 
•-Iron. 

" The task undertaken by Mr. FoDcard has been very satlsfactorlhr performed. . . . Such ex- 
planations as are needful have been supplied with great clearness and with due r^ard to brevity. 
City Press. 
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Law of Patents. 

PATENTS FOR INVENTIONS, AND HOW TQ PROQllgE 
THEM, Compiled for the Use of Inventors, Patentees and otbers. By 
G. G. M. Hardingham, Assoc.Mem.Inst.C.E., &c. Demy 8vo, cl6th| price 

Metropolitan Hating Appeals. 

REPORTS OF APPEALS HEARD BEFORE THE COURT 
OF GENERAL ASSESSMENT SESSIONS, from the Year 1871 to 1885. 
By Edward Rydb and Arthur Lyon Rydb. Fourth Edition, brought down 
to the Present Date, with an Introduction to the Valuation (Metropolis) Act, 
x86q, and an Appendix by Walter C. Rydb, of the Inner Temple, Barrister- 
at-Law. 8vo, los. cloth. 

"A nsefid work, occupying a place mid-way between a handbook for a lawyer and a guide to 
the survejror. It is compUed by a gentleman eminent in his profession as a land agent, whose spe- 
cialty, it is acknowledged, lies i the direction of assessing property for rating purposes."— Z«m</ 
Agents' Record. 

" It is an indispensable wo of reference for all engaged in assessment business."— ycMrMa/ 
o/GasLighHng. .,. 

House Property. 

HANDBOOK' OF HOUSE PROPERTY. A Popular and Practi- 
cal Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of 
Houses and Land, including the Law of Dilapidations and Fixtures ; with 
Examples of all kinds of Valuations, Useful Information on Building, and 
Suggestive Elucidations of Fine Art. By £. L. Tarbuck, Architect and 
Surveyor. Fourth Edition, Enlarged. i2mo, 5s. cloth. 
"The advice is thoroughly practicaL"— Zaw journal. 

" For all who have deaungs with house properly, this is an indispensable gvdde."— Decoration, 
" Carefully brought up to date, and much improved by the addition of a division on fine art. 
" A well-written and thoughtfid work."— Z^m</ Agents Record, 

lnwood'8 Estate Tables. 

TABLES FOR THE PURCHASING OF ESTATES, Freehold, 

Copyhold, or Leasehold; Annuities, A dvowsom, etc, aad for the Renewing of 
Leases held under Cathedral Churches, Colleges, or other Corporate bodies, 
for Terms of Years certain, and for Lives [ also for Valuing Reversionary 
Estates, Deferred Annuities, Next Presentations, &c. ; together with Smart's 
Five Tables of Compound Interest, and an Extension of the same to Lower 
and Intermediate Rates. By W. Inwood. 23rd Edition, with considerable 
Additions, and new and valuable Tables of Logarithms for the more Difficult 
Computations of the Interest of Money, Discount, Annuities, &c., by M. Fbdob 
Thoman, of the Soci^t^ Cr6dit Mobilier of Paris. Crown 8vo, 85. cloth. 
"Those interested in the purchase and sale of estates, and in the adjustment of compensatlmi 

cases, as well as in transactions in annuities, life insurances, &c„ will find the present edition of 

eminent service." — EngineeHng. 

" * Inwood's Tables ' still maintain a most enviable reputation. The new issue has t)een enriched 

t>y large additional contributions by M. Fedor Thoman, whose carefully arranged Tables cannot 

fail to oe of the utmost utility."— Jl^tMtf y^wTMo/. 

AgrictUtural and Tenant'Itight Valuation. 

THE AGRICULTURAL AND TENANT-RIGHT-VALUER'S 
ASSISTANT, A Practical Handbook on Measuring and Estimating the 
Contents, Weights and Values of Agricultural Produce and Timber, the 
Values of Estates and Agricultural Labour, Forms of Tenant'Right- Valua- 
tions, Scales ot Compensation under the Agricultural Holdings Act. 1883, 
&c. &c. By Tom Bright, Agricultural Surveyor. Crown 8vo, 3s. 6d. cloth. 
" Full of tables and examples in connection with the valuation of tenant-right, estates, labour, 

contents, and weights of timber, and farm produce of all kinds."— Agriculturai Gtuette. 

" An eminentfy practical handbook, full of practical tables and data of undoubted interest and 

vahie to surveyors and auctioneers in preparing valuations of all kinds.'— Farmrr. 

Plantations and Underwoods. 

POLE PLANTATIONS AND UNDERWOODS: A Practical 
Handbook on Estimating the Cost of Forming, Renovating, Improving and 
Grubbing Plantations and Underwoods, their Valuation for Purposes ot 
Transfer, Rental, Sale or Assessment. By Tom Bright, F.S.Sc, Author of 
** The Agricultural and Tenant-Right- Valuer's Assistant," &c. Crown 8vo, 
3S. 6d. cloth. ^ust published, 

" Will be found very useful to those who are actually engaged in manac^ng wood."— JP^^j 

fVeekly Messenger. 

•' To valuers, foresters and agents it will be a welcome aid."— North British Agriculturist, 
"Well calculated to assist the valuer in the discharge of his duties, and of undoubted interest 

and use both to surveyors and auctioneers in preparing valuations of all kinds."— ATfM/ Herald. 
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40 CROSBY LOCKWOOD &» SON'S CATALOGUE. 

A Complete Epitome of the Laws of this Country. 

EVERY MAN'S OWN LAWYER: A Handy-Book of the 
Principles of Law and Equity. By A Barrister. Twenty-ninth Edition. 
Revised and Enlarged. Including the Legislation of 1891, and including 
careful digests of T}ie Tithe Act, 1891 ; the Mortmain and Charitable Uses 



SavingrBank Actf 1891 ; the Elementary Education {" Free Education ") Act, 
iSqi; the County Councils {Elections) Act, 1891 ; and the Land Registry 
{Middlesex Duds) Aetf 1891; while other new Acts have been duly noted. 
Crown 8vo, 688 pp., price 6s. 8^. (saved at every consultation I ), stronglv 
bound in cloth. [Just published. 

n*THE BOOK WILL BE FOUND TO COMPRISE (AMONGST 
OTHER MATTER)— 

The Rights and wrongs of individuals— landlord and tenant— vendors 
AND Purchasers— Partners and Agents— Companies and Associations— masters, 
Servants and workmen— Leases and Mortgages— Church and Clergy, Ritual 
—Libel and slander— Contracts and agreements— Bonds and Bills of Sale- 
Cheques, bills and notes-Railway and shipping Law— Bankruptcy and in- 
surance—Borrowers, Lenders and sureties— criminal law— Parliamentary 
Elections— County councils— municipal corporations— parish Law, church- 
wardens, ETC.— Public health and nuisances— friendly and , Building 
societies— Copyright and patents— Trade Marks and designs— Husband and 
Wife, Divorce, etc.— Trustees and Executors— Intestacy, Law of— guardian 
AND Ward, infants, etc.— Game Laws and Sporting— Horses, Horse-dealing 
and dogs— innkeepers. Licensing^ etc— Forms of wills, Agreements, etc. etc. 

Note.— The object of this work is to enable those who consult it to help them- 
selves to the law; and thereby to dispense, as far as possible, with professional 
assistance and advice. There are many wrongs and grievances which persons sub- 
mit to from time to time through not knowing how or where to apply for redress ; and 
many persons have as great a dread of a lawyer's office as of a Iton's den. With this 
book at hand it is believed that many a Six-and-Eightpence may be saved ; many 
a wrong redressed; many a right reclaimed; many a law suit avoided; and many 
an evil abated. The work has established itself as the standard legal adviser of all 
classes, and also made a reputation for itself as a useful book of reference for lawyers 
residing at a distance from law libraries, who are glad to have at hand a work em- 
bodying recent decisions and enactments. 

%* Opinions of the Press. 

" It is a complete code of English Law. written in plain laneuaffe. tHUdi all can understand. 
. . Should be in the hands of every business man, and all who wish to abolish lawyers' bills.*'— 
ff^eeJkly Times. 

" A useful and concise epitome of the law, compiled with considerable caxt."— -Law Magazine. 

"A complete digest of the most useful facts which constitute English \x7r."— Globe. 

" Admirably done, admirably arranged, and admirably cheap."— Z^*<if Mercury. 

' A concise, cheap and complete epitome of the English law So plainly written that he who 
runs may read, and he who reads may imderstand."— Ftif'a^o. 

" A dictionary of legal facts well put together. The book is a very useful oneT—SpecttUor. 

" The latest edition of this pOT}ular book ought to be in every business establishment, and on 
every library table. "—Sheffield Post. 

Private BiU Legislation and Provisional Orders, 

HANDBOOK FOR THE USE OP SOLICITORS AND EN- 
GINEERS Engaged in Promoting Private Acts of Parliament and Provi- 
sional Orders, tor the Authorization of Railways, Tramways, Works for the 
Supply of Gas and Water, and other undertakings of a like character. By 
L. Livingston Macassby, of the Middle Temple, Barrister-at-Law, 
M.InstX.E. ; Author of " Hints on Water Supply.*' 8vo, 950 pp., 25s. cloth. 

" The volume is a desideratum on a subject which can be only acquired by practical experi- 
ence, and the order of procedure in Private Bill Legislation and Provisional Orders is followed. 
The author's suggestions and notes will be found of great value to engineers and others profession- 
ally engaged in this class of practice." -^Buildinz JVews. 

" The author's double experience as an engineer and barrister has eminently qualified him for 
the task, and enabled him to approach the subject alike from an engineering and l^:al point of 
view. The volume will be found a great help t>oth to engineers and lawyers engaged In promoting 
Private Acts ot Parliament and Provisional Ordets."— Local Government Chronicle. 

OODBN, SMALB AND CO. LIMXTBD, PRINTBRS, GREAT SAFFRON HILL, B.C 
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OTteale*j5 ^uXfiinmUtyt Sbttit^. 



LONDON, 1862. 
THE PRIZE MED 

Was awaxded to the Publishers 

"WEALE'S SERIES." 



A NEW LIST OF 

WEALE'S SERIES 

RUDIMENTARY SCIENTIFICjEDUCATIONAL, 
AND CLASSICAL. 

Comprising- nearly Three Hundred and Fifty distinct works in almost every 
department of Science^ Arty and Education ^ recomfnended to the notice o f Engineers ^ 
Architects, Builde rs, Arti sans^ and Student s generally y as well as to those interested 
tn frorhmen's TtJ^t^L^es, Literary'^n^^cientific institutions. Colleges, Schools, 
Science Classes^ ^*c^^^c, ^»i^^— ^^^^■■^^^^— 

IS^ •• WEALE'S SERIES includes Text-Books on almost every branch of 
Science and Industry, comprising such subjects as Agriculture, Architecture 
and Building, Civil Engineering, Fine Arts, Mechanics and Mechanical 
Engineering, Physical and Chemical Science, and many miscellaneous 
Treatises. The whole are constantly undergoing revision, and new editions, 
brought up to the latest discoveries in scientific research, are constantly 
issued. The prices at which they are sold are as low as their excellence is 
assured." — American Literary Gazette. 

" Amongst the literature of technical education, Weale's Series has ever 
enjoyed a high reputation, and the additions being made by Messrs. Crosby 
LocKWOOD & Son render the series more complete, and bring the informa- 
tion upon the several subjects down to the present time." — Mining Joumah 

•• It is not too much to say that no books have ever proved more popular 
with, or more useful to, young engineers and others than the excellent 
treatises comprised in Weale's Series." — Engineer. 

"The excellence of Weale's Series is now so well appreciated, that it 
would be wasting our space to enlarge upon their general usefulness and 
value. ' ' — B uilder. 

'• The volumes of Weale's Series form one of the best collections of 
elementary technical books in any language." — Architect. 

" WEALE'S SERIES has become d standard as well as an unrivalled 
collection of treatises in all branches of art and science." — Public Opinion* 



PHILADELPHIA, 1876. 
THE PRIZE MEDAL 

Was awarded to the Publishers for 

Books : Bndimentary, Scientific, 
"WEALE'S SERIES," ETC. 



CROSBY LOCKWOOD & SON, 

7, STATIONERS* HALL COURT, LUDGATE HILL, LONDON, E.G. 
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WEALK'S RUDIMENTARY SERIES. 



WEAL£*S EUDIMENTAEY SCIENTIPIC SEBIES. 




%* The volumes of this Series are freelv Illustrated with 
Woodcuts, or otherwise, where requisite. Throughout the fol- 
lowing List it must be understood that the books are bound in 
limp cloth, unless otherwise stated; but the volumes marked 
with a X may oho be had strongly bound in cloth boards for 6d 
extra, 

N,B.—In ordering from this List it is recommended^ as a 
means of facilitating business and obviating error, to quote the 
numbers affixed to the volumes, as well as the titles and prices, 

CIVIL ENGINEERING, SURVEYING, ETC. 

No. 

31. WELLS AND WELL-SINKING. By John Geo. Swindell, 

A.R.I.B.A., and G. R. Burnbll, C.E. Revised Edition. With a New 

Appendix on the Qualities of Water. Illustrated. 2s. 
35. TE& BLASTING AND QUARRYING OF STONE, for 

Building and other Purposes. By Gen. Sir J. Burgoynb, Bart. is. 6d. 

43. TUBULAR, AND OTHER IRON GIRDER BRIDGES, par- 

ticularly describing the Britannia and Conway Tubular Bridges. By G. 
Drysdalb Dbmpsby, C.E. Fourth Edition. 2s. 

44. FOUNDATIONS AND CONCRETE WORKS, with Practical 

Remarks' on Footings, Sand, Concrete, B^ton, Pile-driving, Caissons, and 
Cofferdams, &c. By E. Dobson. Seventh Edition, is. 6d. 

60. LAND AND ENGINEERING SURVEYING. By T. Baker, 
C.E. Fifteenth Edition, revised by Professor J. R. Young, as.t 

8o*. EMBANKING LANDS FROM THE SEA, With examples 
and Particulars of actual Embankments, &c. By J. Wiggins, F.G.S. as. 
81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water, &c. By S. Hughbs, C.E. New Edition. 4S.I 

Ii8. CIYIL ENGINEERING IN NORTH AMERICA, a Sketch 
of. By David Stbvbnson, F.R.S.E., &c. Plates and Diagrams. 3s. 

167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 
WORKS. By Francis Campin, C.E. as. 6d.t 

197. ROADS AND STREETS, By H. Law, C.E., revised and 
enlarged by D. K. Clark, C.E., including pavements of Stone, Wood, 
Asphalte, &c. as, 6d.t 

203. SANITARY WORK IN THE SMALLER TOWNS AND IN 
VILLAGES. By C. Slagg, A.M.I.C.E. Revised Edition. 35.* 

212. GAS-WORKS, THEIR CONSTRUCTION AND ARRANGE- 

MENT', and the Manufacture and Distribution of Coal Gas. Originally 
written oy Samuel Hughbs, C.E. Re-written and enlarged by Williaii 
Richards, C.E. Eighth Edition, with important additions. 5s. 6d.t 

213. PIONEER ENGINEERING, A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New Coun- 
tries. By Edward Dobson, Assoc. Inst C.E. 4s. 6d.t 

216. MATERIALS AND CONSTRUCTION ; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. Second Edition, revised. 3s.t 

219. CIVIL ENGINEERING. By Henry Law, M.Inst. C.E. 
Including Hydraulic Enginbbring by Gbo. R. Burnbll, M.Inst. C.E. 
Seventh Edition, revised, with large additions by D. Kinnbar Clark, 
M.Inst. C.E. 6s. 6d., Cloth boards, 7s. 6d. 

268. THE DRAINAGE OF LANDS, TOWNS, &* BUILDINGS. 
By G. D. Dempsky, C.E. Revised, with large Additions on Recent Practice 
in Drainage Engineering, by D. Kinnear Clark, M.I.C.E. Second Edition, 
Corrected. 4s. 6d.t [Just jfuhltshed. 

The % indicates thai these vols* may be had strongly bound at 6d extra, 
LONDON : CROSBY LOCKWOOD AND SON, 
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MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other Machinery for Raising 

Heavy Bodies. By Joseph Glynn, F.R.S. Illustrated, is. 6d. 

34. THE STEAM MNGINE. By Dr, Lardner. lUustrated. is.6d. 
59. STEAM BOILERS: their Construction and Management. By 

R. Armstrong, C.E. Illustrated, is. 6d. 
82. THE POWER OF WATER, as appUed to drive Flour Mills, 

and to give motion to Turbines, &c. By Josbph Glynn, F.R.S. 2s4 

98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tools. ByT. Bakbr, C.E. With Additions by J. Nasmyth, C.E. as. 6d.t 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theoiy 

of, with Rules and Examples for Practical Men. ByT. Bakbr, C.E. is. 6d. 

164. MODERN WORKSHOP PRACTICE, as applied to Steam 

Engrines, Bridges, Ship-building, Cranes, &c. By T. G. Winton. Fourth 
Edition, much enlarged and carefully revised. 3s. od.t {.Just published, 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Girders. By J. Armour. 28. 6d.} 

166. POWER IN MOTION: Horse-Power, Toothed- Wheel Gearing, 

Long and Short Driving Bands, and Angular Forces. By J. Armour, as.t 
171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By T. Maxton. 7th Edn. With 7 Plates amd 350 Cuts. 3s. 6d.» 
190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. Being an Extension of the Elementary Treatise on the Steam 

Engine of Mr. John Sbwbll. By D. K. Clark, M.I.C.E. 3s. 6d4 
200. FUEL, its Combustion and Economy. By C. W. Williams. 

With Recent Practice in the Combustion and Economy of Fuel — Coal, Coke, 

Wood, Peat, Petroleum, &c.— by D. K. Clark, M.I.C.E. 3s. 6d.t 
802. LOCOMOTIVE ENGINES, By G. D. Dempsey, C.E. ; with 

large additions by D. Kinnbar Clark, M.I.C.E. 3s.t 
211. THE BOILERMAKER'S ASSISTANT in Drawing, Tem- 

flating, and Calculating Boiler and Tank Work. By John Courtnby 
'ractical Boiler Maker. Edited by D. K. Clark, C.E. 100 Illustrations, ss, 
117. SEWING MACHINERY: Its Construction. History, &c., with 
full Technical Directions for Adjusting, &c. By J. W, Urquhart, C.E. 2S.t 
223. MECHANICAL ENGINEERING, Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshop Machinery, Manufacture of 
the Steam Engine, &c. By Francis Campin, C.E. Second Edition, as. 6d.} 

236. DETAILS OF MACHINERY, Comprising Instructions for 

the Execution of various Works in Iron. By Francis C ampin, C.E. 3i.t 

237. THE SMITHY AND FORGE; including the Farrier's Art and 

Coach Smithing. By W. J. E. Crane. Illustrated, as. 6d.t 

238. THE SHEET-METAL WORKER'S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 
Working Patterns. By W . J. E. Cranb. Second Edition, revised, is. 6d. 
251. STEAM AND MACHINERY MANAGEMENT : with Hints 
on Construction and Selection. By M. Powis Balb, M.I.M.E. as. 6d.^ 

254. THE BOILERMAKER'S READY-RECKONER, By J. 

Courtney. Edited by D. K. Clark, C.E. 4s., limp ; 5s., half-bound. 

255. LOCOMOTIVE ENGINE-DRIVING, A Practical Manual for 

Engineers in charge of Locomotive Engines. By Michael Reynolds, M.S.F. 
Eighth Edition. 3s. 6d., limp ; 4s. 6d. cloth boards. 

256. STATIONARY ENGINE^DRIVING, A Practical Manual 

Engineers in charge of Stationary Engines. By Michael Reynolds, M.S.S. 
Third Edition. 3s. 6d. limp ; 4s. 6d. cloth boards. 
260. IRON BRIDGES OF MODERATE SPAN: their Construe- 
tion and Erection. By Hamilton W. Pbndred, C.E. as. 



r The % indicates that these vols, may be had strongly bound at dd. extra, 
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MINING, METALLURGY, ETC. 

4, MINERALOGY^ Rudiments of; a concise View of the General 
Properties of Minerals. By A. Ramsay, F.G.S., F.R.G.S., &c. Third 
Edition, revised and enlarged. Illustrated. 3s. 6d.t 

117. SUBTERRANEOUS SUR VEYING, with and without the Mag- 
netic Needle. By T. Fbnwick and T. Baker, C.£. Illustrated, as. 6d. % 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 
ander Watt. Ninth Edition, enlarged and revised, wit^ additional Illus- 
trations, and including the most recent Processes. 3s. 6d.t 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agoits, Students, &c. By William Morgans. 2s. 6d. 
172* MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d. 

1 76. MET ALL URGY OF IR ON. Containing History of Iron Manu- 
facture, Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
&cture of Iron and Steel, &c. By H. Bauerman, F.G.S. Sixth Edition, 
revised and enlarged. ss.J [Just published. 

180. COAL AND COAL MINING, By the late Sir Warington W. 
Smyth, M.A., F.R.S. Seventh Edition, revised. 3S.6d.t [Just published. 

195. THE MINERAL SURVEYOR AND VALUER* S COM^ 
PLETE GUIDE. By W. Lintbrn, M.E. Third Edition, including Mag- 
netic and Angular Surveying. With Four Plates. 3s. 6d.t 

214. SLATE AND SLATE ^ CM /e^KWfi^, Scientific, Practical, and 
Commercial. By D. C. Davies, F.G.S., Mining Engineer, «tc. 3s.t 

264. A FIRST BOOK OF MINING AND QUARRYING, with the 
Sciences connected therewith, for Primary Schools and Self-Instruction. By 
J. H. Collins, F.G.S. Second Edition, with additions, is. 6d. 



ARCHITECTURE, BUILDING, ETC. 

16. ARCHITECTURE— ORDERS— ThQ Orders and their .^Esthetic 

Principles. By W. H. Leeds. Illustrated, is. 6d. 

17. ARCHITECTURE—STYLES— Tht History and Description of 

the Styles of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illustrated. 2s. 
*«* Orders and Styles of Architecture, in One Vol., ^s. 6d. 

18. ARCHITECTURE— DESIGN— ThQ Principles of Design in 

Architecture, as deducible from Nature and exemplified in the Works of the 
Greek and Gothic Architects. ByE.L. Garbbtt, Architect. Illustrated. 2s.6d. 
•»• The three preceding Works, in One ftandsome Vol., half bound, entitled 
" Modern Architecture," price 6s, 

22. THE ART OF BUILDING, Rudiments ot. General Principles 
of Construction, Materials used in Building^ Strength and Use of Materials, 
Working Drawings, Specifications, and Estimates. By E. Dobson, 2S.t 

25. MASONRY AND STONECUTTING : Rudimentary Treatise 
on the Principles of Masonic Projection and their application to Con- 
struction. By Edward Dobson, M.R.I.B.A., &c. as. 6d.t 

42. COTTAGE BUILDING, By C. Bruce Allen, Architect 

Eleventh Edition, revised and enlarged. With'a Chapter on Economic Cottages 
for Allotments, by Edward E. Allen, C.E. 2s. 
45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c. By G. R. Burnell, C.E. Thirteenth Edition, is. 6d. 
57. WARMING AND VENTILATION. An Exposition of the 
General Principles as applied to Domestic and Public Buildings, Mines, 
Lighthouses, Ships, &c. By C. Tomlinson, F.R.S., &c. Illustrated. 3s. 
III. ARCHES, PIERS, BUTTRESSES, dr'c: Experimental Essays 
on the Principles of Construction. By W. Bland. Illustrated, is. 6d. 

9Sf The t indicates that these vols, may be had strongly bound at 6d. extra. 
LONDON: CROSBY LOCKWOOD AND SON, 
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Architecture, Building, etc., continued, 

Ii6. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 
Principles of the Science of Sound applied to the purposes of the^Architect and 
Builder. By T. Rogbr Smith, M.R.I.B.A., Architect. Illustrated, is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, is. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO. In Ten Books. Translated from the Latin by 
JosBPH GwiLT, F.S.A., F.R.A.S. With 23 Plates, ss. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with an Historical View of the Rise and Progress of the Art in 
Greece. By the Earl of Aberdeen, is. 
%• The two f receding Works in One handsome Vol.y half bounds entitled "Ancient 
Architecture " i>rice 6s 

132. THE ERECTION OF DWELLING-HOUSES. Illustrated by 
a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, with the Specification, Quantities, and Estimates, &c. By 
S. H. Brooks. New Edition, with Plates. 2s. 6d.t 

156. QUANTITIES &* MEASUREMENTS in Bricklayers', Masons', 
Plasterers', Plumbers', Painters', Papcrhangers', Gilders', Smiths', Carpenters' 
and Joiners* Work. By A. C. Beaton, Surveyor. Ninth Edition, is. 6d. 

175. LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1892. A 
Comprehensive Handbook of the Latest Prices and Data for Builders. 
Architects, Engineers, and Contractors. Re-constructed, Re-written, ana 
further Enlarged. By Francis T. W. Miller, A.R.I. B. A. 700 pages. 
3s. 6d. ; cloth boards, 4s. \.Ji^t Published. 

182. CARPENTRY AND WINERY— Tbjl Elementary Prin- 
ciples OF Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With a TREATISE ON JOINERY by E. 
Wyndham Tarn, M.A. Fifth Edition, Revised. 3s. 6d.f 

182*. CARPENTRY AND JOINERY. ATLAS of 35 Plates to 

accompany the above. With Descriptive Letterpress. 4to. 6s. 
185. THE COMPLETE MEASURER ; the Measurement of Boards, 
Glass, &c. ; Unequal-sided, Square-sided, Octagonal-sided, Round Timber 
and Stone, and Standing Timber, &c. By Richard Horton. Fifth 
Edition, as. ; strongly bound in leather, 5s. 

187. HINTS TO YOUNG ARCHITECTS. By G. WiGHTWiCK. 

New Edition. By G. H. Guillaumb. Illustrated. 3s. 6d.t 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : with a Course of Elementary Drawing for House-Painters, Sign- 
Writers, &c., and a Collection of Useful Receipts. By Ellis A. Davidson. 
Sixth Edition. With Coloured Plates 5s. cloth limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : General Principles; Arch Drawing, Cutting, and Setting: 
Pointing; Paving, Tiling, Materials; Slating and Plastering | Practical 
Greometry, Mensuration, &c. By Adam Hammond. Seventh Edition, is. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage and Ventilation. Sixth 
Edition. With 380 Illustrations. By W. P. Buchan. 3s. 6d.t 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By R. E. Grandy. 2s. 

206. A BOOK ON BUILDING, Civil and Ecclesiastical, including 
Church Restoration. With the Theory of Domes and the Great Pjrrami^ 
&c. By Sir Edmund Beckett, Bart., LL.D.,Q.C.,F.R.A.S. 4s- 6d.» 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Construction of various kinds of Engineering and Architectural Work 4. By 
Wyvill J. Christy, Architect. With upwards of 160 Engravings on Wood. 3s.t 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON. 
By E. Wyndham Tarn, M.A., Architect. Second Edition, revised, is. Cd. 

19* The t indicates that these vols, may be had strongly bound at 6d, extra. 
7, STATIONERS* HALL COURT, LUDGATE HILL, E.G. 
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Architecture, Building, etc., continued, 

229. ELEMENTARY DECORATION: as applied to the Interior 

and Exterior Decoration of Dwelling- Houses, &c. By J. W. Facby. as. 

257. PRACTICAL HOUSE DECORATION. A Guide to the Art 

of Ornamental Painting. By Jamks W. Facby. 2s. 6d. 
*«* TAt two preceding Works ^ in One handsome Vol., half-bound, entitled** House 
Dbcoration, Elbmentary and Practical," price $s. 

230. HANDRAILING, Showing New and Simple Methods for findmg 

the Pitch of the Plank, Drawing the Moulds, Bevelling, Jointing-up, ana 
Squaring the Wreath. By Gborge Colungs. Second Edition, Revised 
including A Treatisb ON Stairbuilding. Plates and Diagrams. 2s. 6d, 

247. BUILDING ESI A TES : a Rudimentary Treatise on the Develop- 

ment, Sale, Purchase, and General Management of Building Land. By 
FowLBR Maitland, Surveyor. Second Edition, revised, ss. 

248. PORTLAND CEMENT FOR USERS. By Henry Faija, 

Assoc. M. Inst. C.E. Third Edition, corrected. Illustrated, as. 

252. BRICKWORK : a Practical Treatise, embodying the General 

and Higher Principles of Brickla]ring, Cutting and Setting, he By F. 

Walker. Second Edition, Revised and Enlarged, is. 6d. 

23. THE PRACTICAL BRICK AND TILE BOOK. Comprising: 

189. Brick and Tilb Making, by E. Dobson, A.I.C.E.; Practical Bricklay- 

165. Dfo, by A. Hammond ; Brickcutting and Sbtting, by A. Hammond. $34 

pp. with 270 Illustrations. 6s. Strongly half-bound. 
ISI'THE TIMBER MERCHANT'S, SAW-MILLER'S, AND 
IMPORTER'S FREIGHT-BOOK AND ASSISTANT. By Wm. Rich- 
ardson. With a Chapter on Speeds of Saw-Mill Machinery, &c. By 
M. Powis Balb, A.M.Inst.C.E. 3s.* 

258. CIRCULAR WORK IN CARPENTRY AND WINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. 
By Gborgb Collings. Second Edition, as. 6d. 

259. GAS FITTING: A Practical Handbook treating of every 

Description of Gas Laying and Fitting. By John Black. With 122 Illus- 
trations. 2s. 6d.t 

261. SHORING AND ITS APPLICATION: A Handbook for the 
Use of Students. By Gborgb H. Bfj^grovr. is. 6d. \Just published. 

265. THE ART OF PRACTICAL BRICK CUTTING ^SETTING. 
By Adam Hammond. With go Engravings, is. 6d. [Just published. 

267. THE SCIENCE OF BUILDING : An Elementary TreaUse on 
the Principles of Construction. Adapted to the Requirenjents of Architec- 
tural Students. By £. Wyndham Tarn, M.A Lond. Third Edition, Revised 
and Enlarged. With 59 Wood Engravings. 3s. 6d.t [Just published. 

z'JU VENTILATION : a Text-book to the Practice of the Art of 
Ventilating Buildings, with a Supplementary Chapter upon Air Testing. By 
William Paton Bucuan, R.P., Sanitary and Ventilating Engineer, Autiior 
of " Plumbing," &c. 3s. 6d.t [Just published. 

SHIPBUILDING, NAVIGATION, MARINE 
ENGINEERING, ETC. 
51. NA VAL ARCHITECTURE. An Exposition of the Elementary 
Principles of the Science, and their Practical Application to Naval Construc- 
tion. By J. Pbakb. Fifth Edition, with Plates and Diagrams. 38. 6d.t 

S3*. SHIPS FOR OCEAN ^ RIVER SERVICE, Elementary and 

Practical Principles of the Construction of. By H. A. Sommbrfbldt. is. 6d« 

S3»». AN ATLAS OF ENGRA VINGS to Illustrate the above. Twelve 

large folding plates. Ro]ral 4to, cloth. 7s. 6d. 

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS^ 

Also Tables of Spars, Rigging, Blocks; Chain, Wire, and Heir~ ^ 

Bee., relative to every class <^ vessels. By Robbrt Kipping, N.A 



Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes» 
' ■• 'ass<^\ . -» -V *^ . 

The X indicates that these vols, may be had strongly bound at 6d. extra 

LONDON: CROSBY LOCKWOOD AND SON, 



Digitized by VjjOOQIC 



weale's rudimentary series. 



Shipbuilding, Navigation, Marine Engineering, etc., cont, 
54«. IRON SHIP-BUILDING, With Practical Examples and Details. 
By JOHU Grantham, C.E. Fifth Edition. 48. 
55. TUB SAILOR'S SEA BOOK: a Rudimentary Treatise on 
Navigation. By Jambs Greenwood, fi A. With numerous Woodcuts and 
Coloured Plates. New and enlarged edition. By W. H. Rosser. as. 6d.t 
80. MARINE ENGINES AND STEAM VESSELS. By Robert 
Murray, C.£. Eighth Edition, thoroughly Revised, with Additions by the 
Author and by Gborgb Carlisle, C.E. 43. 6d. limp ; 5s. cloth boards. 

Zlbis. THE FORMS OF SHIPS AND BOATS, By W. Bland. 

Seventh Edition, Revised, with numerous Illustrations and Models, is. 6d. 
99. NA VIGATION AND NAUTICAL ASTRONOMY^ in Theory 
and Practice. By Prof. J. R. Young. New Edition. 2S. 6d. 

106. SHIPS' ANCHORS, a Treatise on. By G. Cotsell, N.A. is. 6d. 
149. SAILS AND SAIL-MAKING, With Drau^ting, and the Centre 

of ££Fort of the Sails ; Weights and Sizes of Ropes : Masting, Rigging, 

and Sails of Steam Vessels, &c. X2th Edition. ByR. Kipping, N.A., as. 6d.t 

155. ENGINEER'S GUIDE TO THE ROYAL <Sr- MERCANTILE 

NAVIES. By a Practical Engineer. Revised by D. F. McCarthy. 38. 

SC PRACTICAL NAVIGATION. Consisting of The SaUor's 

(l Sea-Book. By James Greenwood and W. H. Rosser. Toother with 

9r\A ^® requisite Mathematical and Nautical Tables for the Working of the 

*"*• Problems. By H. Law, C.E.. and Prof. J. R. Young. 7s. Half-bound. . 

AGRICULTURE, GARDENING, ETC. 
61*. .4 COMPLETE READY RECKONER FOR THE ADMEA^ 

SUREMENT OF LAND, &c. By A. Arman. Third Edition, revised 

and extended by C. Norris, Surveyor, Valuer, &c. as. 
131. MILLER'S, CORN MERCHANTS, AND FARMER'S 

READY RECKONER. Second Edition, with a Price List of Modem 

Flour-Mill Machinery, by W. S. Hutton, C.E. as. 

140. SOILS, MANURES, AND CROPS. (Vol. I. OUTLINES OF 

Modern Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING (Sr* FARMING ECONOMY, Notes, Historical and 

Practical, on. (Vol. a. Outlines of Modern Farming.) By R. Scott Burn. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

OuTUNES OF Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. (Vol. 4. Outlines of Modern Farming.) as. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outlines o» Modern 
Farming.) By R. Scott Burn. Woodcuts, as. 6d. 
%• Nos, X40-i-a-5-6, tn One VoL^ handsomely half-bound^ entitled " Outunbs OV 
Modern Farming." By ^.obbrt Scott Burn. Price 12s. 
177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Brbuil. Revised by Geo. Glenny. 187 Woodcuts. 3s. 6d.t 
198. SHEEP: THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spoonbr, M.R.V.C, 8cc. Fifth Edition, 
enlarged, including Specimens ot New and Improved Breeds. 3s. 6d.t 

101. KIICHEN GARDENING MADE EASY. By George M. F. 

Glenny. Illustrated, is. 6d.t 

107. OUTLINES OF FARM MANAGEMENT, and the Organu 

nation of Farm Labour, By R. Scott Burn. as. 6d.$ 

S08. OUTLINES OF LANDED ESTATES MANAGEMEN7 
By R. Scott Burn. as. 6d. 
%* Nos, TOf &* ao8 in One Vol., handsomely half-bound, entitled " Outlines ov 
Landed Estates and Farm Management." By R. Scott Burn. Price 6s. 

19* The t indicates that these vols, may be htui strongly bound at 6d, extra. 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 

Digitized by VjjOOQIC 



WEALE S RUDIMENTARY S1£RIES. 



Agriculture, Gardening, etc., continued, 

209. 7 HE TREE PLANTER AND PLANT PROPAGATOR. 

A Practical Manual on the Propagation of Forest Trees, Fruit Trees, 
Flowering Shrubs, Flowering Plants, &c. By Samubl Wood. 2s. 

210. THE TREE PRUNER, A Practical Manual on the Pruning of 

Fruit Trees, including also their Training and Renovation ; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. By Samuel Wood. is. 6d. 
\* Not. 209 £^ 210 in One Vol.^ handsomely half- bound, entitled "Thb Trbb 
Planter, Propagator, and Prunbr." By Samuel Wood. Price 3*. 6d. 
218. THE HA Y AND STRA W MEASURER : Being New Tables 
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c. 
By John Steele. Fourth Edition. 2s. 
122. SUBURBAN FARMING. The Laying-out and Cultivation of 
Farms, adapted to the Produce of Milk, Butter, and Cheese, Eggs, Poultry, 
and Pigs. By Profc John Donaldson and R. Scott Burn. 3s. 6d.t 

231. THE ART OF GRAFTING AND BUDDING. By Charles 

Bali et. With Illustrations. 2s. 6d.t 

232. COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables 

for Small Gardens. By £. Hobday, is. 6d. 

233. GARDEN RECEIPTS. Edited by Charles W. Qum. is.6d. 
2i4. MARKET AND KITCHEN GARDENING. By C. W. Shaw, 

^late Editor of " Gardening Illustrated." 3S.t \.Jti^t published. 

239. DRAINING AND EMBANKING. A Practical Treatise, em- 

bodying the most recent experience in the Application of Improved Methods. 
By John Scott, late Professor of Agriculture and Rural Economy at the 
Royal Agricultural College, Cirencester. With 68 Illustrations, is* 6d. 

240. IRRIGA TION AND WA TER SUPPL F. A Treatise on Water 

Meadows, Sewage Irrigation, and Warping ; the Construction of Wells, 
Ponds, and Reservoirs, &c. By Prof. John Scott. With 34 lllus. is. 6d. 

241. FARM ROADS, FENCES, AND GATES. A Practical 

Treatise on the Roads, Tramways, and Waterways of the Farm; the 
Principles of Enclosures ; and the different kinds of Fences, Gates, and 
Stiles. By Professor John Scott. With 75 Illustrations, is. 6d. 

242. FARM BUILDINGS, A Practical Treatise on the Buildings 

necessary for various kinds of Farms, their Arrangement and Construction, 
with Plans and Estimates. By Prof. John Scott. With 105 lllus. 2s. 

243. BARN IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Application of Power to the Operations of Agriculture j and 
on various Machines used in the Threshing-bam, in the Stock-yard, and in the 
Dairy, 8cc. By Prof. J. Scott. With 123 Illustrations. 2s. 

244. FIELD IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Varieties now in use, with Principles and Details of Con> 
struction, their Points of Excellence, and Management. By Professor John 
Scott. With 138 Illustrations. 2s. 

245. AGRICULTURAL SURVEYING, A Practical Treatise on 

Land SurTe3ring, Levelling, and Setting-out ; and on Measuring and Esti- 
mating Quantities, Weights, and Values of Materials, Produce, Stock, &c. 
By Prof. JOHN Scott. With 62 Illustrations, is. 6d. 
%• Nos. 239 to 24S in One Vol., handsomely half-boundy entitled "Thb Complbtb 
Tbxt-Book OF Farm Enoinebring." By Professor John Scott. Price 12s, 

«50. MEAT PRODUCTION, A Manual for Producers, Distributors, 

8cc. By John Ewart. 2s. 6d.t 
266. BOOK-KEEPING FOR FARMERS &* ESTATE OWNERS. 



By T. M. Woodman, Chartered Accountant. 2s. 6d. cloth limp ; 3s. 6d. 
cloth boards. [Just Published, 

' The t indicates that these vols, may be had strongly bound at 6d. extra. 
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, MATHEMATICS, ARITHMETIC, ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; Their 
Construction, Adjustment, Testine, and Use concisely Explained. By J. F. 
Heather, M.A. Fourteenth Edition, revised, with additions^ by A. T. 
Walmisley, M.I.C.E., Fellow of the Surveyors* Institution. Original Edi- 
tion, in I vol., Illustrated. 2s.t [Jusi published, 
%• In ordering the above, be careful to say, " Original Edition '* {No. 32), io dishn- 
guish it from the Enlarged Edition in 3 vols. {JVos. 168-9-70.) 

76. DESCRIPTIVE GEOMETRY, an Elementaiy Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French ol 
G. MoNGB. To which is added, a description of the Principles and Practice 



with a Theory of Shadows and of Perspective, extracted from the French of 
G. MoNGB. To which is added, a description of the Principles and Practice 
of Isometrical Projection. By J. F. Heather, M.A. With 14 Plates. 2S. 
178. PRACTICAL PLANE GEOMETRY: giving the Sunplest 
Modes of Constructing Figures contained in one Plane and Geometrical Con* 
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts. 2S. 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By James Haddon, 
M.A., Arithmetical Master of King's College School, London, is. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. By 
Professor J. R. Young. Eleventh Edition, is. 6d. 
%^* A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the use di 
Teachers aad Unassisted Learners. By J. R. Young, is. 6d. 

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest, 

Annuities, Life Assurance, and General Commerce ; with various Tables by 
which all Calculations may be greatly facilitated. By W. Hipslby. as. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra. 2s. 
*6». A Key and Companion to the above Book, forming an extensive repositcMy of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. R. Young, is. 6d. 
88. EUCLID, The Elements of : with many additional Propositions 
80. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Henry Law, C.E. 2s. 6d4 

•«• Sold also separately, vtz. : — 

88. EucUD, The First Three Books. By Henry Law, C.E. is. 6d. 

89. EucuD, Books 4, 5, 6, 11, 12. By Henry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

By James Hann. A New Edition, by Professor J. R. Young, as.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 6d. 

92. SPHERICAL TRIGONOMETR Y, the Elements of. By JAMES 

Hann. Revised by Charles H. Dowling, C.E. is. 
%• Or with " The Elements of Plane Trigonometry,^* in One Volumg, 2S, 6d. 

93. MENSURATION AND MEASURING, With the Mensuration 

and Levelling of Land for the Purposes of Modem Engineering. By T. 

Baker, C.E. New Edition by E. Nugent, C.E. Illustrated, is. 6d. 
fOi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

WooLHOusK, F.R.A.S., &c. IS. 6d. 
102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

Homersbam Cox, B.A. Illustrated, is. 

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 

Instruction. By Jambs Haddon, M.A. Revised by A. Arman. is. 6d. 

137. A K^Y to Haddon's Rudimentary Arithmetic. By A. Arman. is. 6d. 

ffiff' The ± indicates that these vols, may be had strongly bound at 6d. extra, 
7, stationers' HALL COURT, LUDGATE HILL, E.G. 
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lO WBALS'S RUDIMENTARY SERIES. 

Mathematics, Arithmetic, etc., continued, 
i68. DRAWING AND MEASURING INSTRUMENTS. Includ- 
ingf — I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans* 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Heather, M.A. lUustratea. is. 6d. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plan* 
by Photography. By J. F. Heather, M.A. Illustrated, is. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — I. Instruments Used for Determining the Geometrical Feature* 
of a portion of Ground. II. Instruments Employ^ in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, is. 6d. 
%* nU above three volumes form an enlargement of the Author's original work 
"Mathematical Instruments" (See No. 32 in the Series.) 

x€».-k MATHEMATICAL INSTRUMENTS. By J. F. Heather^ 
169. ^ M Jl. Enlarged Edition, for the most part entirely re-wntten. The 3 Parts a* 
170.^ above, in One thick Volume. With numerous Illustrations. 4s. 6d.t 
158. THE SUDE RULE, AND HOW TO USE IT; containing 
fall, easy, and simple Instructions to perform all Business Calculations wiu 
nnezampled rapidity and accuracv. By Charles Hoarb, C.E. Fiftb 
Edition. With a Slide Rule in tuck of cover. 2s. 6d.t 
196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ; with Tables of Logarithms for the more Difficult Computations of 
. Interest, Discount, Annuities, 8cc. By F^dor Thoman. Fourth Edition. 48.^ 
199. THE COMPENDIOUS CALCULATOR ; or, Easy and Concise 
Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions ; together with Useful Tables. By 
D. O'Gorman. Twenty-seventh Edition, carefully revised by C. NoRRiS. 
as- 6d., cloth limp ; 3s. 6d., strongly half-bound in leather. 
204. MATHEMATICAL T^^Z^^', lor Trigonometrical, Astronomical^ 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Henry Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By Prof. J. R. Young. New Edition. 4s. 
104». LOGARITHMS. With Mathematical Tables for Trigonometrical, 
Astronomical, and Nautical Calculations. By Henry Law, M.Inst.CE. New 
and Revised Edition. (Forming part of the above Work). 3s. 
MI, MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan Calen* 
dars. By W. S. B. Woolhousb, F.R. A.S., F.S.S. Seventh Edition, 2s. 6d.» 
227. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVE ARTS. Illustrating the various processes of Mathematical Investi- 
ation, by means of Arithmetical and Simple Algebraical E<)uation8 and 
ctical Examples. Bv Francis Campin. C.E. Second Edition. 3S.t 
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PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 
I. CHEMISTRY. By iVofessor Georgb Fownes, F.R.S. With 

an Appendix on the Application of Chemistry to Agriculture, xs. 
1. NATURAL PHILOSOPHY, Introduction to the Study of. By 

C. Tghunson. Woodcuts, is. 6d. 

6. MECHANICS, Rudimentary Treatise on. By CHARLES ToM- 

UNSON. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been appliea. By Sir W. Snow 
Harris, F.R.S., &c. With Additions by R. Sabine, C.E., F.S.A. xs. 6d. 
^^. GALVANISM. By Sir W. Snow Harris. New Edition by 
Robert Sabine, C.E., F.SA. is. 6d. 

8. MAGNETISM ; being a concise Exposition of the Greneral Prin- 
ciples of Magnetical Science. By Sir W. Snow Harris. New BditioQ, 

revised by H. M. Noad, Ph.D. With 165 Woodcuts. 3s. 6d.< 

^The t indicates that these vols, may be had strongly bound at 6d. extra. 
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WKALE'S RUDIMENTARY SERIES. II 

Physical Science, Natural Philosophy, etc., continued, 
II. THE ELECTRIC TELEGRAPH ; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabine, C.£.> F.S.A. 3s. 
I a. PNEUMATICS, including Acoustics and the Phenomena of Wind 

Currents, for the Use of Beginners By Charlbs Tomlinson, F.R.S. 

Fourth Edition, enlarged. Illustrated, is. 6d. [Jt^i published, 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 

FossU Shells. By Dr. S. P. Woodward, A.L.S. Fourth Edition. With 

Plates and 300 Woodcuts. 7s. 6d., cloth. 

96. ASTRONOMY, By the late Rev. Robert Main, M. A. Third 

Edition, by William Tmynnb Lynn, B A., F.R Jl.S. as. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.£. Fourth Edition, is. 6d. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port. 

L0CK*8<' Rudiments of Geology." By Ralph Tate, A.L.S., &c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

PoRTLOCK'a "RudimenU." By Ralph Tate, A.L.S., &c. Woodcuts. 2s. 6d. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

ft Historical. Partly based on Major-General Portlock's ''Rudiments of 
174. Greology." By Ralph Tate, A.L.S., F.G.S., &c. In One Volume. 4s. 6d.* 
183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 

^ formerly Professor of Natural Philosophy and Astronomy in University 
m^m Coll^^e, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 
* ^ %• Sold aiso in Tcoo Paris, as follcws .«— 

183. Animal Physics. By Dr. Lardner. Part I., Chapters I.— VII. 4s. 

184. Animal Physics. By Dr. Lardner. Part II., Chapters VIII.— XYIII. 3s. 
269. LIGHT : an Introduction to the Science of Optic-, for the Use of 

Students of Architecture, Engineering, and other Applied Sciences. By £. 
Wyndham Tarn, M.A. is. 6ii. \.Jusi published. 



FINE ARTS. 

ao. PERSPECTIVE FOR BEGINNERS, Adapted to Young 
Students and Amateurs in Architecture, Painting, &c. By George Pyne. 2s. 

40 GLASS STAINING, AND THE ART OF PAINTING ON 
GLASS, From the German of Dr. Gbssbrt and Emanuel Otto From- 
BERo. With an Appendix on The Art of Enamblling. 2s. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 
numerous Examples. By Charles Child Spencer. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises & Lessons from the Best Masters. By Charles Child Spencer. ss.6d» 
(m^li. MUSIC is' THE PIANOFORTE, In one vol. Half bound, 5s. 
I«l. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil^ Mosaic, Water Colour, Water-Glass, Tempera, Encaustic. Miniature. 
Painting on Ivory, Vellum. Pottery, Enamel, Glass, &c. Witn Historical 
Sketches of the Progress 01 the Art b^ Thomas John Guluck, assisted by 
John Times, F.S Jl. FifUi Edition, revised and enlarged, ss.t 

186. A GRAMMAR OF COLOURING, appHed tc Decorative 
Painting and the Arts. By George Field. New Edition, enlaived and 
adapted to the Use of the Ornamental Painter and Designer. By £lus A. 
DAvmsoN. With two new Coloured Diagrams, &c. i%.X 

S46. A DICTIONARY OF PAINTERS, AND HANDBOOK FOR 
PICTURE AMATEURS ; including Methods of Painting, Cleaning, Re- 
lininff and Restoring, Schools of Painting, 8ic. With Notes on the Copyists, 
and Imitators of each Master. By Phiuppe Daryl. 2s. 6d.t 

t9* The X indtcates thai these vols, may be had strongly bound at 6d. extra, 
7, stationers' hall COURT, LUPGATE HILL, B.C. 
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INDUSTRIAL AND USEFUL ARTS. 
23. BRICKS AND TILES, Rudimentary Treatise on the Manufac- 

ture of. By E. Dobson, M.R.I.B A. Illustrated, 354 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmund Beckett, LL.D., Q.C. Seventh Edition, revised and en- 
larged. 4s. 6d. limp ; 5s. 6d. cloth boards. 
83**. CONSTRUCTION OF DOOR LOCKS. Compiled from the 
Papers of A. C. Hobbs, and Edited by Charles Tomunson. F.R.S. 2s. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 
Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 
Bronzing, &c. With copious Receipts, &c. By Walter Graham. 2s4 

205. THE ART OF LETTER PAINTING MADE EASY. By 
J. G. Badbnoch. Illustrated with 12 full-page Engravings of Examples, is. 6d. 

215. THE GOLDSMIIHS HANDBOOK, containing fuU Instruc- 
tions for the Alloying and Working of Gold. By George E. Gee, 3s4 

225. THE SILVERSMITHS HANDBOOK, containing fidl In- 
structions for the Alloying and Working of Silver. By George E. Gee. 3s.t 
%• The two preceding WorkSy in One handsome V04,., half-bound, entitled " Thb 
Goldsmith's & Silversmith's Complete Handbook," 7*. 

249. THE HALL-MARKING OF JEWELLERY PRACTICALLY 
CONSIDERED. By George E. Gee. is.t 

224. COACH BUILDING, A Practical Treatise, Historical and 
Descriptive. By J. W. Burgess. 2s. 6d.t 

235. PRACTICAL ORGAN BUILDING, By W. E. DiCKSON, 
M.A., Precentor of Ely Cathedral. Illustrated. 2S. 6d.t 

262. THE ART OF BOOT AND SHOEMAKING. By John 

Bedford Leno. Numerous Illustrations. Third Edition. 2s. 

263. MECHANICAL DENTISTRY: A Practical Treatise on the 

Construction of the Various Kinds of Artificial Dentures, with Formulas, 
Tables, Receipts, &c. By Charles Hunter. Third Edition. 33.* 
270. WOOD ENGRAVING : A Practical and Easy Introduction to 
the Study of the Art. By W. N. Brown, is. 6d. 

MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITEC7URB, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHjS- 
OLOGY, the FINE ARTS, &*c. By John Weale. Fifth Edition. Revised 
by Robert Hunt, F.R.S. Illustrated, ss. limp ; 6s. cloth boards. 
50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, enlarged, is.* 

112. MANUAL OF DOMESTIC MEDICINE. By R. GOODINO, 
B.A., M.D. A Family Guide in all Cases of Accident and Emergency 28. 
112*. MANAGEMENT OF HEALTH A Manual ot Hojne and 
Personal Hyg^iene. By the Rev. Jambs Baird, B.A. is. 

150. LOGIC, Pure and Applied. By S. H. Emmens. is. 6d. 

ISZ. SELECTIONS FROM LOCKE'S ESSAYS ON THB 
HUMAN UNDERSTANDING. With Notes by S. H. Emmens. is. 

154. GENERAL HINTS TO EMIGRANTS. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By ROBKM 
James Mann, F.R.A.S., F.M.S. Second Edition. Map. 2S. 

193. HANDBOOK OF FIELD FORTIFICATION. By Alajor 

W. W. Kjjollvs, F.R.G.S. With 163 Woodcuts. x%.% 

194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work, Dairy 
Managoment, 8cc. By An Old Housekeeper. 3s. 6d.± 

i94» HOUSE BOOK (The). Comprising :— I. The House Manager. 

f 12 & By an Old Housekeeper. II. Domestic Medicine. By R. Goodino, M.D. 
112*. III. Management of Health. By J. Baird. In One Vol., half-bound, 6s. 

The t indicates that these vols may be had strongly bound at 6d. extra, 
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EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY- 



Bngland, Outlines of the History of 5 more especially with 

reference to the Origin and Progress of the English Constitution. By 



William Douglas Hamilton, F.S.A., of Her Majesty's Public Record 
Office. 4th Edition, revised. 5s. ; cloth boards, 6s. 

S. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvibn, M.A., of BsdUol 
College, Oxford. 2s. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lbvibn, of Balliol College, Oxford. Map, 2s. 6d. i cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Present Time. The Continuation by 
W. D. Hamilton, F.S.A. 3s. ; cloth boards, 3s, 6d. 
SO. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. £. Rand. is. 



ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hyde 
Clarkb, D.C.L. Fourth Edition, is. 6d. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hyde Clarke, D.CL. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan 
i8th Edition, is. 6d. 

49. Derivative Spelling- Books Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Si>anish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speakings Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar- General and Professor at the 
Sorbonne. Translatedfrom the French. 8th Edition, carefully corrected. 2s. 6d. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brie/Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and Gborgb E. Webster. 2s. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely; 

formerly H.M. Inspector of Schools. 

Introductory Primer, ^d. 



s, d. 

First Standard . .06 
Second „ . . o 10 

Third . .10 



s, d. 

Fourth Standard . ..13 

Fifth ' „ . . . . i 6 

Sixth „ . . . .16 

Lessons from the Bible. Part I. Old Testament, is. 

Lessons from the Bible. Part II. New Testament, to which is added 

The Geography of the Bible, for very young Children. By Rev. C. 

Thornton Forster. is. 2d. %* Or the Two Parts in One Volume. 2s. 

7, STATIONERS* HALL COURT, LUDGATE HILL, E.C. 
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14 weale's educational and classical series. 

FRENCH, 

24. French Grainxnar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 6d. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, &c. By Alfrbd Elwbs. it, 6d. 

26. Englic^i-French Dictionary. By Alfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 3s. ; 

cloth boards, 3s. 6d. *«* Or with the Grammar, cloth boards, 4s. 6d. 
47. French and English Phrase Book ; containing Intro- 
ductory Lessons, with Translations, several Vocabularies of Wor^, a Col- 
lection of suitable Phrases, and Easy Familiar Dialogues, is. 6d« 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

He3rse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 6d. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41-43. German Triglot Dictionary. By N. E. S. A. Hamilton. 

In Three Parts. Part I. German-French-English. Part II. English-Grer- 
■ - - man-French. Part III. French-German-English. 3s., or cloth boards, 4s. 

41-43 German Triglot Dictionary (as above), together with German 

^ 39. Grammar (No. 39), in One Volume, cloth boards, 53. 

ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfrbd Elwbs. is. 6d. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfrbd Elwbs. 
Vol. I. Italian-English-French. 2S. 6d. 

30. Italian Triglot Dictionary. By A. Elwes. Vol 2. 

English-French-Italian. 2s. 6d. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian -English. 2S. 6d. ^ ,t i -r 

28,30, Italian Triglol Dictionary (as above). In One VoL, 7s. 6d. 

32. Cloth boards. ^^^ 

SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, &c. 
with the proper Accents and the Gender of every Noun. By Alfrbd Elwbs 
4S. ; cloth boards, 5s. *«* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Course of Exercises. By Alfred Elwes. is. 6d. 

56. Portuguese-English and English-Portuguese Dic- 

tionary. Including a large number of Technical Terms used in Mming, 
Engineering, &c., with the proper Accents and the Gender of every Noun. 
By Alfred Elwbs. Second Edition, Revised, 5s. ; cloth boards, 6s. %• Or 
with the Gramma r, cloth boards, 7s. 

HEBREW- 

46*. Hebre^w Grammar. By Dr. Bresslau. is. 6d. 
44. Hebrew and EngUsh Dictionary, Biblical and Rabbinical; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Bresslau. 6s. ^ ^ « 

46. EngUsh and Hebrew Dictionary. By Dr. Bresslau. 3s. 
44,46. Hebrew Dictionary (as above), in Two Vols., complete, with 

46*. the Grammar, cloth boar ds, 12s. ____„__ 
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LATIN. 

19. I-atin Grammar. Containing the Inflections and Elementary 

^nciples of Translation and Construction. By the Rev. Thomas GoodwIn. 
M.A., Head Master of the Greenwich Proprietary School, is. 6d. 

20, Latin-English Dictionary. By the Rev. Thomas Goodwin. 

M.Af 2S. ' 

22. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. Bv tha 
Rev. Thomas Goodwin, M.A. is. 6d. ' 

«o,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d. 
cloth boards, 48. 6d. \* Or with the Grammar, cloth boards, 5s. 6d. 
LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Contaming Extracts from Classical Authora, 

with Genealogical Vocabularies and Explanatory Notes, by H. Youno. it. 6d,- 

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young. 2s. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

4. Virgilil Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. RusHTON, M.A., and on the Georgics by H. Young, is. 6d. 
5.. Virgilii Maronis Mnels. With Notes, Critical and Explanatory, 
hj H. Young. New Edition, revised and improved With copious Addi- 
tional Notes by Rev. T. H. L. Leary, D.C.L., formerly Scholar of Brasenose 
College, Oxford. 3s. 

5* Part I. Books i.—vi., is. 6d. 

5 Part 2. Books vii.— xii., as. 

6. Horace; Odes, Epode, and Carmen Saeculare, Notes by H. 

Young, is. 6d. 

7. Horace; Satires, Epistles, and ArsPoetica. Notesby W. Brown- 

rigg Smith, M.A., F.R.G.S. is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes, Critical 

and Explanatory, by W. M. Donnb, B.A., Trin. Coll., Cam. is. 6d. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. T. Davies, M.A. 

IS. 6d. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev 
Jambs Davibs, M.A. is. 6d. 

13. Ciceronis Orationes in Catilinam, Verrem, et pro Archia. 

With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev 
T. H. L. Lbary, D.C.L. formerly Scholar of Brasenose College, Oxford. 
IS. 6d. 

14. Ciceronis Cato Major, Laelius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigg Smith 
M.A., F.R.G.S. 2s. 

16. Livy 5 History of Rome. Notes by H. Young and W. B. Smith, 

M.A. Part i. Books i., ii., is. 6d. 

16*. ^— Part 2. Books iii., iv., v., is. 6d. 

17. Part 3. Books xxi., xxii., is. 6d. 

19. Latin Verse Selections, from Catullus, Tibullus, Propertius, 

and Ovid. Notes by W. B. Donnb, MA., Trinity College, Cambridge. 2». 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto- 
nius, Apuleius, &c. Notes by W. B. Donne, M.A. 2s. 

21. Juvenalis Satirae. With Prolegomena and Notes by T. H. S, 

EscoTT, B.A., Lecturer on Logic at King's College, London, as. 

7, STATIONERS' HALL COURT, LUDGATE HILL, E^C 
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GREEK, 

14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own day. By Hans 
Claudb Hamilton, is. 6d. 
15,17. Greek Lexicon. Containing all the Words in General Use, with 

their Significations, Inflections, and Doul^tful Quantities. By Hbnry R. 
Hamilton. Vol. i. Greek-English, 2s. 6d. ; Vol. 2. English-Greek, 2S. Or 
the Two Vols, in One, 4s. 6d. : cloth boards. 5s. 

14,15. Greek Lexicon (as above). Complete, with the GRAMiifAR, in 

17. One Vol., cloth boards, 6s. 

GREEK CLASSICS. With Explanatory Notes m English. 

i; Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, is. 6d. 

2, 3. Xenophon's Anabasis ; or, The Retreat of the Ten Thousand, 

Notes and a Geographical Register, by H. Young. Part i. Books i. to iii., 
IS. Part 2. Books iv. to vii., is. 

4. Lucian's Select Dialogues, The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, is. 6d. 
5-12. Homer, The Works of. According to the Text of Baeumlein. 
With Notes, Critical and Ezplanatoiy, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Lbary, M.A., D.C.L. « , . 

Thb Iliad : Part i. Books i. to vi.j is.6d. Part 3. Books xiu. to rviii., zs. 6d 
Part 2. Books vii. to xii., is. 6d. Part 4. Books xix. to zxiv., is. 6d. 
Thb Odyssby: Part i. Books i. to vi.. is. 6d Part 3. Books xiii. to xviii., is. 6d, 
Part 2. Booksvii.toxii., IS. 6d. Part 4. Books xix. to xxiv., and 
Hymns, 2s. 

13, Plato's Dialogues: The Apology of Socrates, the Crito, and 
the Phaedo. From the Text of C. F. Hermann. Edited with Notes, Critical 
and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 
14-17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lbary. M.A., D.C.L. 

Part I. Books i., ii. (The Clio and Euteroe), 2S. 

Part 2. Books iii., iv. (The Thalia and Melpomene), 2S. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2S. 

Part 4. Books viii., ix. (The Urania and Calliope) and Index, is. 6d, 

1 8. Sophocles! CEdipus Tyrannus. Notes by H. Young, is. 

20. Sophocles: Antigone, From the Text of Dindorf. Notes, 
Critical and Explanatory, by the Rev. John MipER, B.A. 2s, 

23. Euripides s Hecuba and Medea. Chiefly from the Text of Din- 
dorp. With Notes, Critical and Explanatory, by W. Brownrigg Sbuth, 
M.A., F.R.G.S. IS. 6d.^ , ^ ^^ ^t.-li. 

26. Euripides ! Alcestis, Chiefly from the Text of Dindorf, With 

Notes, Critical and Explanatory, by John MiLNBR,B.A. is.6d. 

30. .^schylus ! Prometheus Vmctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, MA. is. 

X2 .^schvlus ! Septem Contra Thebes : The Seven against Thebes. 
* From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, M.A. is. 

40. Aristophanes s Achamians. Chiefly from the Text of C. H. 

Wbisb With Notes, by C. S. T. Townshbnd, M.A. is. 6d. 

41. Thucydides -. History of the Peloponnesian "War. Notes by H. 

42. Xenoph^n's'^ on Agesilaus. Notes and Intro- 

45 Demosthenes^ T^^^^^^ the Crown and the Philippics. 

^^' wtt^^nglShNot^ By Rev. TH.L.LBARV, D.C.L., formerly Schohtroi 

Brasenose College, Oxford, is. 6d. 
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